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Summary 
The chemistry of steroids became a matter of paramount 
interest in recent past because of their immense use in 
research and industry owing to their broad spectrum of bio-
logical properties. The thesis gives a brief account of the 
preparation of hitherto unknown steroidal derivatives in the 
cholestane and sitostane series. Simple reaction on the 
easily accessible substrates are attempted and the products 
obtained are characterized on the basis of spectral studies 
and chemical transformations. The characterization of some 
of the products is supported by proposed rationale mechanism 
(tentative) and in some cases by mass spectral studies. 
CHAPTER - ONE 
STEROIDAL ARYLIDENES 
Survey of literature revealed very few steroidal arylidene 
derivatives. Some of which have medicinal value. This promp-
ted us to carry out the reaction of easily accessible ketones 
in the cholestane and sitostane series with 4-dimethylamino 
benzaldehyde. 
i i 
The r eac t ion of cholest-4-en-3-one ( l ) , 5,6p-dibromo-5a-
choles tan-3-one ( I I ) , cholesta-4,6-dien-3-one ( i l l ) , Cholest-
4-ene-3 ,6-dione (IV), 3p-acetoxychole5t-4-en-6-one (V), 5a-
choles tane-3 ,6-d ione (Vl) and s i tos t -4 -ene-3 ,6 -d ione (VIl) 
with 4-dimethylaminobenzaldehyde, afforded corresponding 
s t e r o i d a l 2-aryl idene der iva t ives (VII I -XI l ) , 
CgHjL7 
( I ) (VIII) 
( I I I ) 
; i i i : 
R 
(IV) 
( V I I ) 
^ 8 ^ 1 7 
(V) 
H-C 
3 > 
H3C 
^ "^ 
(X) CgH^^ 
( X I I ) C^QH^^ 
CH 
(XI ) 
: iv : 
CHAPTER - TWO 
OXASTEROIDS 
A number of i n t e r e s t i n g observa t ions are reported from 
our l abora tor ies regarding the Baeyer-Villiger oxidation 
r eac t ion including a ,^-unsaturated ketones as substrates . 
The eas i ly accessible s t e ro ida l 4-ene-3,6-dione was expected 
to give a very wide var ie ty of products under changing cond i -
t ions of r eac t ions . Therefore, cholest-4-ene-3,6-dione 
( IV ) was prepared and subjected to th i s oxidation under 
d i f f e r en t condi t ions . In each case r e s u l t s are i n t e r e s t i n g 
and many compounds are i so la ted which are tabulated below. 
Small quanti ty of s i tos t -4-ene-3,6-dione avai lable, was also 
studied and the r e s u l t i s included in the t ab le . The compouncs 
are characterized on the bas is of elemental analysis and 
spec t r a l proper t ies and in some cases supported by mass spec t ra l 
s t u d i e s . The t e n t a t i v e mechanisms are also proposed for the 
formation of some rearranged products . 
PBA 
1 mole 90 hri 
(XIII) 
(XV) 
(XIV) 
"COOH 
(XVI) 
(IV) 
PBA 
(XIV) + (XVI) 
— > 
2 mole, 60 hrs 
(XVIII) 
(IV) 
PBA 
-> 
3 mole, 90 hrs COOH 
(XX) (XXI) 
: vi : 
(IV) 
PBA OHCO' 
4 mo le, 90 hr t HOOC' 
(XXII) (XXIII) 
-»- HOOC 
H-i 
P10H2I (XXIV) 
PBA 
->. 
2.5 mole, 60 hrs 
(XXV) 
+ 
(XXVI) 
(VII) 
OOH 
COOCH3 
+ 
OOH 
(XXVII) (XXVIII) 
vii 
CHAPTER - THREE 
STEROIDAL OXAZOLIDINETHIONES 
In continuation to our previous studies on the reactions 
of steroidal epoxides, we carried out the reaction of steroidal 
epoxides such as 5,6a-epoxy-5a-cholestane (XXIX), 3p-acetoxy-
5,6a-epoxy-5a-cholestane (XXX) and 3p-hydroxy--5,6a-epoxy-5a-
cholestane (XXXl) with p-fluorophenyl isothiocyanate in dime-
thylformamide using lithium bromide as the catalyst under 
anhydrous conditions and the corresponding oxazolidine thiones 
in each case was obtained along with other products. These 
have been characterized on the basis of their elemental 
analysis (supported by molecular ion) and spectral properties. 
(XXXII) 
(XXXIII) 
: viii : 
^ 
Ac( 
Ac( 
R V"" BxAcO 
(XXXIV) 
V 
NH 
(xxxv) 
AcO 
p y'—-~' 
y" 
y" 
(xxxvI) (xxxv11} 
- ^ ) 
(XXXVIII) 
(XXXIX) 
r> 
HO 
s 
(XL) 
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Summary 
The chemistry of steroids became a matter of paramount 
interest in recent past because of their immense use in 
research and industry owing to their broad spectrum of bio-
logical properties. The thesis gives a brief account of the 
preparation of hitherto unknown steroidal derivatives in the 
cholestane and sitostane series. Simple reaction on the 
easily accessible substrates are attempted, and the products 
obtained are characterized on the basis of spectral studies 
and chemical transformations. The characterization of some 
of the products is supported by proposed rationale mechanism 
(tentative) and in some cases by mass spectral studies. 
CHAPTER ~ ONE 
STEROIDAL ARYLIDENES 
Survey of literature revealed very few steroidal arylid6ne 
derivatives. Some of which have medicinal value. This promp-
ted us to carry out the reaction of easily accessible ketones 
in the cholestane and sitostane series with 4-dimethylamino 
benzaldehyde. 
i i 
The r e a c t i o n of c h o l e s t - 4 - c n - 3 - o n e ( I ) , 5,6p--dibromo-5a-
c h o l e s t a n - 3 - o n e ( l l ) , c h o l e s t a - 4 , 6 ~ d i e n - 3 - o n e ( I I I ) , Choles t -
4 - e n e - 3 , 6 - d i o n e ( IV) , 3 p - a c e t o x y c h o l e s t - 4 - e n - 6 - o n e (V), 5 a -
c h o l e s t a n e - 3 , 6 - c l i o n e (Vl) and s i t o s t - 4 - e n e - 3 , 6 - d i o n e (VII) 
wi th 4-dimethylaminobenzaldehyde, a f forded co r re spond ing 
s t e r o i d a l 2 - a r y l i d e n e d e r i v a t i v e s ( V I I I ~ X I I ) . 
( I ) 
CgH27 
H^C 
" 3 ^ > M _ y r " ^ CH 
^ 3 ^ ^ ^ ^ ' 
( V I I I ) 
(IX) 
( I I I ) 
i i i 
R R 
(IV) 
(VII) 
^8^17 (X) 
(XII ) 
^ 8 " l 7 
C10^21 
" S S R - O - C H ^ ^ - X I ^ 
(XI) 
iv 
CHAPTER - TWO 
OXASTEROIDS 
A number of interesting observations are reported from 
our laboratories regarding the Baeyer-Villiger oxidation 
reaction including a,^-unsaturated ketones as substrates. 
The easily accessible steroidal 4-ene-3,6-dione was expected 
to give a very wide variety of products under changing condi-
tions of reactions. Therefore, cholest-4-ene-3,6-dione 
( IV ) Was prepared and subjected to this oxidation under 
different conditions. In each case results are interesting 
and many compounds are isolated which are tabulated below. 
Small quantity of sitost-4-ene-3,|6-dione available, was also 
studied and the result is included in the table. The compounds 
are characterized on the basis of elemental analysis and 
spectral properties and in some cases supported by mass spectra, 
studies. The tentative mechanisms are also proposed for the 
formation of some rearranged products. 
OH OCH-
pg^ (XIII) 
1 mole 90 hrs 
(XIV) 
O 
(IV) COOH 
(XV) (XVI) 
(IV) 
(XIV) + (XVI) + 9 
PBA 
2 mole, 60 hrs 
(XVII) 
(XVIII) (XIX) 
(IV) 
PBA 
3 mole, 90 hrs ^ 
»rv° o>\^-:>^ COOH 
(XX) (XXI) 
: v i : 
( IV) PBA 4 m o l e , 90 h r -^ 
OHC0 Hcxx:' 
HOOi 
(XXII) ( X X I I I ) 
+ H0( 
^ 1 0 ^ 2 1 (XXIV) (XXV) 
PBA 
> . 
2 . 5 mole , 60 h r s 
+ 
(XXVI) 
( V I I ) 
OOH 
vii 
CHAPTER - THREE 
STEROIDAL OXAZOLIDINETHIONES 
In continuation to our previous studies on the reactions 
of steroidal epoxides, we carried out the reaction of steroidal 
epoxides such as 5,6a~epoxy~5a-cholestane (XXIX), 3p-acetoxy-
5,6a-epoxy-5a-cholestane (XXX) and 3p-hydroxy-5,6a-epoxy-5a--
cholestane (XXXI) with p-fluorophenyl isothiocyanate in dime-
thylformamide using lithium bromide as the catalyst under 
anhydrous conditions and the corresponding oxazolidine thiones 
in each case was obtained along with other products. These 
have been characterized on the basis of their elemental 
analysis (supported by molecular ion) and spectral properties. 
^8^17 
(XXXII) 
-V^  
<N 
(XXXIII) 
: v i i i : 
Ac '", 
(XXXIV) 
BrAcO 
-> 
NH 
(XXXV) 
AcO' 
^ w 
(XXXVI) (XXXVII) 
CHAPTER-ONE 
STEROIDAL ARYLIDENES 
Theoretical 
It was observed that very little work has been reported 
for the condensation reactions of steroidal ketones and also 
that a few of the products are reported to be biologically 
active , This prompted us to survey the literature for such 
reactions. It is not possible to cover all the examples of 
reactions so far done therefore only recently reported 
interesting cases are included here. 
2 
Barton et al. have reported the preparation of 2-aryli-
dene derivatives of some triterpenoid ketones (I-XXVIl) by the 
condensation of benzaldehyde (XXVIII) with the corresponding 
triterpenoid ketones. 
Ph-CH 
(III) R = H, CH. (IV) 
: 2 : 
Ph-CH 
Ph-CH 
(XII) 
R = Me or COgMe 
Ph-CH-
Ph-CH 
(XV) 
Ph-CH 
Ph-CH 
px; 
COgMe 
(XVI) 
(XVIII) (XX) 
Ph-CFK 
Ph-CH. 
(XXIII) 
02Me 
Ph-CH. 
Ph-Ci 
Ph-C: 
OgMe 
(XXV) (XXVI) 
Ph-CH 
: 5 
2-Aryliclene d e r i v a t i v e s of s t e r o i d a l 3 -ke tones (XXIX-
XLIV) were p repared by t h e s i m i l a r base c a t a l y s e d conden-
s a t i o n of benzaldehyde (XXVIIl) wi th t h e c o r r e s p o n d i n g 
s t e r o i d a l 3 - k e t o n e s . 
.1 . 1 
Ph-CH 
(XXIX) 
R = H» R = CQH 
Ph-CH 
9"17 
(XXX) 
R = Me, R = C9HJL7 
Ph-C: 
(XXXI) R = ^9^17 
Ph-Cl 
R-
(XXXII) 
R = H, R = OH 
R = Me, R^ 
R = Me, R"*" = OH 
^8^17 
Ph-CH 
(XXXIII) 
R = Me, R = OH 
(XXXV) 
^9^19 
(XXXIV) 
R = H, R' = OH, R* • = C^Hj^^ 
R, R« = O, R " = C3H^02 
R, R' = 0 , R ' ' = C^H^^ 
R, R ' = O, R " = C^H^g 
R = OH, R« = H, R " = C^^j 
R = R' = H, R'« = CJL0H21 
R = R* = H, R " = OQH^J 
R = R' = H, R " = OH 
R = R' = H, R " = C^H^^ 
R = R' = H, R " = CgHj^^ 
Ph-CH 
Ph-c: 
Ph-CH 
(XXXVII) 
(XXXIX) 
R = H, R' = CgH^^, X = CH, 
R = H, R« = CQHJ^^, X = 0 
(XXXVIII) 
R = R' = H , R = Me, R' = OH 
R = R' = CHg, R, R' = 0 
• 7 • 
1 ^ 
Ph-CH 
H 
(XL) 
^9^19 CgHj_y 
Ph-C 
98^17 
(XLIV) 
8 
Osipowicz e t a l . s y n t h e s i z e d 2 - ine thy l ene -4 ,6 -and ros t ad i en -
3 ,17-d ione (XLVIl) by t h e r e a c t i o n of a n d r o s t a - 4 , 6 - d i e n - 3 , 1 7 -
d ione (XLV) with formaldehyde (XLVl). 
(XLV) 
+ CHgO 
(XLV I ) (XLVII) 
5 
Butenandt reported the preparation of 16-isopropylidene-
3p-hydroxy-5-androsten-17-one (L) by the condensation of 
3p-hydroxy-5-androsten-17-one (XLVIII) with acetone (XLIX) in 
the presence of sodium in ether. 
-> 
(XLVIII) (XLIX) (L) 
The base-catalysed condensation of 3p-acetoxy-5a-andro-
stan-17-one (Ll) with appropriate aromatic aldehydes (XXVIII, 
LII-LIV) followed by ace ty la t ion afforded corresponding 
^ 7 
1 6 - a r y l i d e n e - 5 a - a n d r o s t a n - 1 7 - o n e s (LV-LVIII) * . 
AcO 
CHO 
R 
(XXVIII) H 
( L I I ) 
( L I I I ) 
(LIV) 
-> 
P-CIC^H^ 
(LV) 
(LVI) 
(LVII) 
P-HgCOC^H^ (LVIII) 
R 
H.E 
P-CIC^H^.E 
P-NO^C^H^.E 
P-H-3COC.H..E 3 6 4 
Similar condensation of 3p-hydroxy-5a-androstan-17-one 
(LIX) with acetone (XLIX) and methyl ethyl ketone (LX) followed 
by acetylation gave corresponding 16-alkylidene--5a-androstan-
17-one (LXI-LXII) ^ . 
10 
R 
CH, 
(LXII) CH2CH3. E and Z 
Christiansen et al.''' have reported the preparation of 
some 16-arylidene derivatives of androstenes and androstanes, 
which exhibit anabolic, androgenic, pituitary inhibiting, 
coronary dilatory and antihypertensive activities. Treatment 
of 3p-hydroxy-5-androsten-17-one (XLVIIl) with aromatic alde-
hydes (LIV) and (LXIII-LXVIIl) in refluxing methanolic KOH, 
resulted in the formation of the corresponding steroidal 
16-arylidene derivatives (LXIX-LXXV)-"-. 
C H K ^ ^ R 
(XLVIIl) 
R 
P-OCH, (LIV) 
(LXII 
(LXIV) 0-OCH 
I) P-N(CH3)2 
(LXIX) 
(LXX) 
(LXXI) 
R 
P-OCH3 
P-N(CH3)2 
0-OCH^ 
11 
XLVIII + 
CHO 
JCI 
; i 
(DCV) 
-> 
C l 
CH - < ^ ^ ^ C 1 
(DCXII) 
XLVII I + 
r ^ ^ 
N ^ ^ H O 
(LXVI) 
0 
-> 
'^ V^  
:CH 
(LXXII I ) 
XLVIII + 
CHO 
\N>^ 
o 
• > 
'^V^  
-CH 
-o^  
(LXVII) (LXXIV) 
CH=CH-CHO 
XLVIII + 
^ - ^ 
-> 
5= CH — CH— CH 
V^ 
(LXVII I ) (LXXV) 
12 
S i m i l a r condensa t ion of 3p-hydroxy-5a~andros tan-17-one 
(LIX) with t h e a romat ic a ldehydes (LIV), ( L X I I I ) , (LXVI -
LXVII) and (LXXVI) af forded 1 6 - a r y l i d e n e d e r i v a t i v e s (LXXVII-
LXXXI) r e s p e c t i v e l y - ^ . 
(LXXVII) 
P-N(CH3)2 (LXXVIII) 
P-0CH2Ph (LXXIX; 
R 
P-OCH. 
P-N(CH3)2 
P-OCH^Ph 
LIX + 
r ^ ^ 
\ N ^ ^ C H O 
-> 
i=CH ^ ^ 
LIX + 
-> 
(LXXX) 
CH-<(I^N 
(LXVII) (LXXXI) 
13 
The condensation of (LXXXIl) with 3,3-climethyl-2-penta-
none (LXXXIII) at -70°C in the presence of lithium diisopro-
pylamide yielded the enone (22E)~25,26-dimethyl-6p-methoxy-3a, 
5-cyclocholest-22-en-24-one (DCXXIV), and was transformed to 
the corresponding mutasterol (24-methylene-25-ethylcholes-
terol) (DCXXV), which is present as a minor component of the 
9 
sterol fraction from the Caribbean sponge Xestospongia muta . 
(LXXXII) 
I ^  
CH3-C-C-CH2-CH3 
OCH3 
(LXXXIII) 
OCH, 
(LXXXIV) (LXXXV) 
14 
Dawidar e t a l . r e p o r t e d t h e format ion of (LXIX-LXX) 
which was a l r e a d y r e p o r t e d and suppor ted t h e s t r u c t u r e by 
s p e c t r a l v a l u e s . They a l s o p repared 1 6 - ( 4 - n i t r o b e n z y l i d e n e ) -
3p-hydroxy-5-andros ten-17-one (LXXXVIl) and 16 - (2 -n i t robenzy -
l i d e n e ) - 3 p - h y d r o x y - 5 - a n d r o s t e n - 1 7 - o n e (LXXXVIII) by the 
r e a c t i o n of (XLVIIl) wi th 4 - n i t r o b e n z a l d e h y d e ( L I I I ) and 
2 - n i t r o b e n 2 a l d e h y d e (LXXXVI). 
XLVIIl + 
CHO 
NO 
2 
( L I I I ) 
^ 
(LXXXVIl) 
C H - < ^ ^ V N 0 2 
XLVIIl + 
(LXXXVI) (LXXXVIII) 
15 
Kaj i p repared 1 6 - [ 4 - d i m e t h y l a m i n o b e n z y l i d e n e ] a n d r o s t a -
l , 4 - d i e n - 3 > 1 7 - d i o n e (XC) by condens ing a mix ture of a n d r o s t a -
l , 4 - d l e n - 3 , 1 7 - d i o n e (LXXXIX) and 4-dlmethylainlnobenzaldehyde 
( L X I I I ) . 
(LXXXIX) 
H 
/ 
\ o N CH. CH' 
Akio and Hlroshl obtained a-(3,5-dlbromo-2-hydroxy-
phenyl)-p-benzoyl-p-cyanoethylene (XCIII) by refluxlng a mix-
ture of benzoylacetonltrile (XCII), 3,5--dlbromosallcyladehyde 
(XCI) and ammonium acetate In a large volume of benzene. 
CHO 
W 
Br 
(XCI) 
+ CH^COPh 
CN 
(XCII) 
CH3CO2NH4 
in benzene 
CN 
.CH=C-C-Ph 
Br 
(XCIII) 
-> 
: 16 : 
Condensat ion of (XCIV) wi th ace t a ldehyde (XCV) gave 
(xcvi)-'-^. 
CHO + CH^CHO Y 
(XCV) 
— 2 —' 2 
(XCIV) (XCVI) 
R = H, NO2 
R' = H, CH3, CH3O 
X = 0 , S , SO^, CH2 
R = H, NO2 
R' = H, CH3, CH3O 
X = O, S , S 0 „ , CHr 
React ion of (XCVII) wi th (XCVIII) i n r e f l u x i n g xylene 
14 
c o n t a i n i n g p i p e r i d i n e gave 62?i (XCIX) 
O--* 
^ 0 ^ 
(XCVII) 
0 N-R 
S ' C-C02Et 
CN 
(XCVIII) 
-> 
XnX CH 
N-R 
C-C02Et 
CN 
(XCIX) 
17 
Condensation of benzaldehyde (XXVIII) with (C-Cl) 
afforded (CII-CIII)-'-^. 
CH2COCH3 CHO 
(C) (XXVIII) 
-> 
CH COCH=CH-<^^ 
o^^o 
(CII) 
CH2COCH3 CH2C0CH=CHK^^^ 
(CI) (CIII) 
2-Methylpropanal (CIV) condensed with cyclohexanones 
(CVa-c) in methanolic NaC*i gave cis- and trans-methyl 
propylidene cyclohexanones (CVIa~c) and (CVIIa-c) . 
18 
CHo 
CH{ 
CH-CHO 
-> 
R 
CH-CH< 
CH3 + 
"CHo 
(CVa-c) 
R 
a . H 
b . 4-CH, 
c . 2-CH, 
(CIV) 
CH. 
CH' 
( C V I a - c ) 
> C H C t K \ ^ ^ C H - C H < 
CH3 
'cHo 
( C V I I a - c ) 
R 
a . H 
b . 4-CH3 
c . 2-CH3 
17 Roska et al. prepared (CIX) by the condensation of 
(LIII) with ethylcyanoacetate (CVIII). 
CHO CH=C-C-OEt 
NC O 
+ CH_-C-OEt 
I ^  
CN 
^ 
NO. NO, 
(LIII) (CVIII) (CIX) 
19 
Mart in e t a l . ^® prepared (CXIa-b) and (OCII Ia -b) by t h e 
Knoevenagel condensa t ion of (CXa-b) with b e n z o y l a c e t o n i t r i l e 
(XCII) and b e n z o y l e t h y l a c e t a t e (CXII ) . 
A R-CHO + CH2-C-Ph 
in 
(CXa-b) (XCII) 
:J-, R-CH=C-C Ph 
I 
CN 
(CXIa-b) 
E 
a. Pyridyl 
b. Pyrrolyl 
8 
R-CHO ••- CH^-C-Ph — 1 
COOEt 
(CXa-b) (CXII) 
a. Pyridyl 
b, Pyrrolyl 
0 
II 
— > R-CH=C-C-Ph 
1 
COOEt 
(CXIIIa-b) 
R 
a. P y r i d y l 
b . P y r r o l y l 
a* 
b . 
P y r i d y l 
P y r r o l y l 
Reac t ion of b e n z y l b e n z o t h i a z o l e (CXIV) wi th (XXVIII) and 
(CXVa-b) in t h e p re sence of NaOH ob ta ined (CXVl) i n 21-74J^ 
y i e l d 19 
20 
RCHO 
' > 
S ^ ^ H ^ - P h 
(CXIV) 
C=CHR 
R Ph 
(XXVIII) Ph (XCVI) R 
(CXVa) S u b s t i t u t e d Ph a. Ph 
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Discussion 
Survey of l i t e r a t u r e r evea l ed very few s t e r o i d a l 
a r y l i d e n e d e r i v a t i v e s . Some of which have medic ina l va lue . 
There fo re , some e a s i l y a c c e s s i b l e ketones in t h e c h o l e s t a n e 
and s i t o s t a n e s e r i e s have been s e l e c t e d as s u b s t r a t e s f o r 
t h e syn thes i s of s t e r o i d a l a r y l i d e n e d e r i v a t i v e s . 
The ketones c h o l e s t - 4 - e n - 3 - o n e (CXXl), 5 ,6^-d ibromo-
5 a - c h o l e s t a n - 3 - o n e (CXX'lI), c h o l e s t a - 4 , 6 - d i e n - 3 - o n e (CXXIII), 
c h o l e s t - 4 - e n e - 3 , 6 - d i o n e (CXXIV), 3 ^ - a c e t o x y c h o l e s t - 4 - e n - 6 -
one (CXXV), 5 a - c h o l e s t a n e - 3 , 6 - d i o n e (CXXVI) and s i t o s t - 4 -
ene-3 ,6 -d ione (CXXVIl) a re allowed t o r e a c t wi th 4 - d i m e t h y l -
aminobenzaldehyde (LXIII ) and t h e products obta ined have been 
c h a r a c t e r i z e d on the ba s i s of t h e i r e lemental a n a l y s i s and 
s p e c t r a l p r o p e r t i e s . 
^8^17 ^8^17 ^8^17 
(CXXI) (CXXIII) 
26 
R - CgHj^y (CXXV) (CXXIV) 
(CXXVII) R = Cj^QHgi 
Reac t ion of cholest-4--en~3--one (CXXI) with 4-dimethvlamino 
benzaldehyde (LXII I ) t 2*-(4*~Dimethvlani inobenzvl ldene) 
cho les t -4~en-3~one (CXXVIIIa) : 
The ke tone (CXXI) on t r e a t m e n t with 4 -d imethy lamino-
benzaldehyde (LXIII ) a t room t e m p e r a t u r e and a f t e r work up of 
t h e r e a c t i o n mix tu re afforded a s o l i d product hav ing a s i n g l e 
e n t i t y . This was f u r t h e r p u r i f i e d by c r y s t a l l i z a t i o n , and 
the s o l i d produc t ob ta ined decomposed a t 280 , which analysed 
f o r C^Ji^JSbif showed t h e p resence of a r y l i d e n e moiety i n the 
p r o d u c t . Thus on t h e b a s i s of precedence two p o s s i b l e s t r u c -
t u r e s (CXXVIIIa-b) may be proposed f o r t h e compound. 
H ' C > K ^ CH ^ ^ - O ^ ^ 
(CXXVIIIa) (CXXVIIIb) 
27 
The u .v . spectrum of t he compound showed absorption 
maximum at 272 nm. The presence of an a ,p-unsatura ted carbo-
nyl chromophore i s indicated by i t s i . r . spectrum which showed 
a strong band at 1660 cm . A broad band from 1580-1615 cm" 
showed the presence of more than one carbon carbon double 
5^ 
CH 
22 —1 
bond (C=C) . Peaks at 1375 and 805 cm showed the presence 
of tertiary amino group (N<QO ) Sind parasubstituted benzene 
The n.m.r. spectrum of the compound displayed signals 
at d 7.17 for three protons as a multiplet, assigned to 
C^'-H, C,*-H and =CH-Ar, d 6.64 for two protons as broadened 
singlet ascribed to C-'-H and C^ *-*! . Broad singlet at 
d 6.08 integrating for one proton indicate the presence of a 
vinylic hydrogen at C^. Singlet at d 2.98 integrating for six 
proton is characteristic of two methyl groups attached to 
nitrogen atom . Other methyl protons gave signals at d 1.21, 
23 0,89, 0.81 and 0.75 . The C,g protons appearing at d 1.21 
suggested that the arylidene moiety is attached to ring A 
rather than ring B, hence discarding the structure (CXXVIIIb). 
Therefore, in accordance with the composition and 
spectral properties, the compound with decomposition point 
280 can be characterized as 2-(4'-dimethylaminobenzylidene) 
cholest-4-en-3-one (CXXVIIIa). 
28 
Reaction of 5«66-cllbromo~5a-cholestan--3--one (CXXIl) with 
4-dlmethvlamlnobenzaldehvcle (LXIIIJ ; 2-(4*-Dimethyl-
aminebenzYliden€l)cholesta-4,6-ciien-3-one (CXXIX) : 
The ketone (CXXII) was allowed to reac t with 4-dimethyl 
aminobenzaldehyde (LXIII) a t room temperature. F ina l work 
up of the r eac t ion mixture gave a s ing le product as a so l id , 
m.p. 211°. The so l id analysed for C^^ H ON ind ica t ing the 
presence of aryl idene moiety in the product. Negative 
Be i l s t e in t e s t and analysis suggests t ha t both the bromines 
are e l iminated. 
(CXXII) 
CgHj_y 
• > (sK.:::^>-^:P 
(CXXIX) 
The u.v, spectrum of the compound showed absorption 
maximum at 277 nm. The i.r. spectrum of the compound showed 
a broad band at 1600 cm~^ is characteristic of carbon carbon 
double bonds (C=C). The peak at 1660 cm""^  indicated the 
presence of a doubly conjugated carbonyl group. Peaks at 
29 
-1 1375 and 805 cm ind ica te the presence of te r t ia ryamino 
group ^~^<^ ^ and para subs t i tu ted benzene^^. 
The n .m.r . spectrum of the compound showed a mul t ip le t 
a t d 7,71 in t eg ra t i ng for three protons could be ascribed to 
C2*-H, C^*-H and -CH-Ar"^^. The broad s i n g l e t a t d 6.65 
in tegra t ing for two hydrogens was assigned t o the remaining 
two aromatic pro tons . Another mul t ip le t a t 5 5.35 assigned 
to th ree vinyl ic protons i . e . C^-H, C^-H and C^-H. The two 
methyl groups at tached to ni t rogen atom gave a broadened 
s i n g l e t at d 3.06, Other s igna l s were observed a t d 1.18, 
23 0 ,87 , 0 .8 and 0,68 (methyl protons) . 
These values can be r a t i ona l i z ed by considering the 
t e n t a t i v e s t r uc tu r e (CXXIX) for the compound, m.p. 211 . 
The formulation f inds support by t h e f ac t t h a t the dienone 
tCXXIIl) under s imi la r condi t ions gave the same compound 
2-(4*-dimethylaminobenzylidene)cholesta-4,6-dien-3-one 
(cxxix;. 
Reaction of cholest~4-ene-3.6-dione (CXXIV) with 4~dlmethyl-
aminobenzaldehvde (LXll i ; : 2-(4*-Dimethvlaminobenzvlidene) 
cholest-4-ene~3.6-dione (CXXXa) : 
The ketone (CXXIV) on treatment with 4-dimethylamino 
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benzaldehyde (LXIII) at room temperature and after work up 
of the reaction mixture gave a single product as a solid, 
which decomposed at 260 . The solid analysed for ^^xH^^O-N 
showed the presence of arylidene moiety in the product. 
Thus on the basis of precedence two possible structures 
(CXXXa-b) can be proposed for the compound. 
H!c>K>-^"r-'^4-^ 
(CXXXa) (CXXXb) 
The u,v. spectrum of the compound shewed absorption 
maximum at 272 nm. The i,r, spectrum of the compound showed 
broad band at 1670 cm indicated the presence of two a,p-
unsaturated carbonyl groups. The peak at 1613 cm" is 
characteristic of carbon carbon double bonds (C=C). Peaks 
at 1370 and 810 cm" showed the presence of tertiary amino 
group ("^ <cH *'"*^  para substituted benzene , 
The n.m.r. spectrum of the compound showed a multiplet 
at d 7.65 integrating for two protons which could be assigned 
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to the protons of C^'-H and C,*-H. Other aromatic protons 
gave a broad s i n g l e t a t d 7 .23 . Broadened s i n g l e t at d 6.61 
in t eg ra t ing for two protons ind ica t e the presence of v inyl ic 
hydrogen at C. and =CH-Ar. S ing le t a t d 3.0 in t eg ra t ing for 
s ix protons i s c h a r a c t e r i s t i c of two methyl groups attached 
to ni trogen atom. Other methyl protons gave s igna l s a t d 1.18 
0 .88 , 0.83 and 0 .76 . 
On the basis of elemental ana lys i s and s p e c t r a l values 
the compound can be t e n t a t i v e l y formulated as 2- (4 ' -d imethyl 
aminobenzylidene)cholest-4-ene-3,6-dione (CXXXa). 
Reaction of 3S-acetoxvcholest-4-en-6-one (CXXV) with 4-dimethyl 
aminobenzaldehyde (LXIIl) : 2-(4*-Dimethylaminobenzylldene)-
5a-cholestane--3.6--dione (CXXXIa) : 
The ketone (CXXV) was allowed to reac t with 4-dimethyl 
aminobenzyldehyde (LXIIl) at room temperature and a f t e r work 
up of the reac t ion mixture afforded a single product as a 
so l id which decomposed above 220*'. The sol id analysed for 
^36^53^2^ shows the presence of aryl idene moiety in the 
product . Molecular composition and ana ly t i ca l data hold good 
for two poss ib le s t r u c t u r e s (CXXXIa~b). 
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H3C 
H3C' ;>N^ O>^ H ^ ^ / - \ L ^ ^ . ^ - ^ V ^ 
H d 
d^  
fl 
- C H ^ ^ 
CH, 
N< 
CH-
(CXXXIa) (CXXXIb) 
The u.v. spectrum of the compound showed absorption 
maximum at 267 nm. The i.r. spectrum of the compound showed 
bands at 1715 and 1665 cm" indicate the presence of two 
carbonyl groups. The peak at 1595 cm"" is characteristic of 
carbon carbon double bond (C=C). Peaks at 1375 and 810 cm" 
indicates the presence of tertiary amino group and parasub-
stituted benzene , 
The n.m.r. spectrum of the compound showed a multiplet 
centered at d 7.3 integrating for three protons which can be 
assigned to the protons of C^*-H, C *-H and =CH-Ar , 
Another multiplet at d 6.65 integrating for two protons is 
ascribed to the remaining two aromatic protons. Singlet at 
d 2.97 integrating for six protons is characteristic of two 
methyl groups attached to nitrogen atom . Other signals 
were observed at d 1.22, 1.05, 0.85 and 0.77 (other methyl 
protons). 
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The absence of s ignal for ace t a t e methyl protons sugges-
ted tha t t h i s group has suffered change during the course of 
r e a c t i o n . The C^ group was a lso not indicated, hence i t i s 
an t ic ipa ted tha t 3-oxo group is formed which then undergoes 
the r eac t ion . 
These values can best be r a t i o n a l i s e d by considering the 
t e n t a t i v e s t r u c t u r e (CXXXIa) fo r the compound, decomposition 
point above 220 . The formation f inds support by the fact 
t ha t the diketone (CXXVI) under s imi la r reac t ion condi t ions 
gave the same compound 2-(4*-dimethylaminobenzylidene)-5a-
choles tane-3,6-dione (CXXXIa). 
Reaction of s i to s t -4 -ene -3 .6 -d ione CCXXVll) with 4-dimethvl 
aminobenzyldehvde (LXIII) ; 2-(4*-Dimethvlaminobenzylidene) 
s i to s t -4 -ene -3 .6 -d ione (CXXXIIa) : 
The ketone (CXXVIl) was allowed to reac t with 4-dimethyl 
aminobenzaldehyde (LXIII) at room temperature and a f t e r work 
up of the r eac t ion mixture gave a s ing le product as a sol id 
which decomposed above 280°. The so l id analysed for C^Jif.f.0 H 
shows the presence of aryl idene moiety in the product . Thus 
on the basis of precedence two poss ib le s t r uc tu r e s (CXXXIIa-b) 
may be proposed for t h e compound. 
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lU^^ 
bH-<^>- N< 
CH-
(CXXXIIa) (CXXXIIb) 
The u . v . spectrum of t h e compound showed a b s o r p t i o n 
maximum a t 267 nm. The i . r , spectrum of t h e compound showed 
broad band a t 1660 cm i n d i c a t e t h e presence of two a , p -
u n s a t u r a t e d c a r b o n y l g roups . The peak a t 1595 cm i s c h a r a c -
t e r i s t i c of carbon carbon double bonds (C=C). Peaks a t 1375 
and 810 cm showed t h e p resence of t e r t i a r y amino group 
(-N<Qj^ ) and pa ra s u b s t i t u t e d benzene * 
The n . m . r . spectrum of t h e compound showed a m u l t i p l e t 
a t d 7 .7 i n t e g r a t i n g f o r two p ro tons could be a s c r i b e d to t h e 
p ro tons of C2*-H and C , ' - H . Remaining two a romat ic p ro tons 
showed a broadened s i n g l e t a t d 7 . 3 2 . Another m u l t i p l e t a t 
d 6.62 f o r two p r o t o n s , i n d i c a t e t h e presence of C . - v i n y l i c 
hydrogen and =CH-Ar . S i n g l e t a t d 2 . 9 i n t e g r a t i n g f o r s ix 
p ro tons i s c h a r a c t e r i s t i c of two methyl groups a t t a c h e d t o 
n i t r o g e n atom. Other methyl p ro tons showed s i g n a l s a t d 1 .21 , 
1.0, 0 .82 and 0 . 7 5 . 
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On the basis of elemental ana lys i s and spec t r a l values 
the compound can be t e n t a t i v e l y formulated as 2- (4 ' -d imethyl 
aminobenzyl idene)si tost-4-ene-3,6-dione (OCXXIIa). 
Experimental 
All the melting points are uncorrected. I .R. spectra 
were determined in KBr/CCl, with a 408-Shimadzu Spectrophoto-
meter and U.V, spectra were determined in ethanol with a 
Model No. CL-58, Elico Pvt. Ltd. Spectrophotometer. N.M.R, 
spect ra were run in CDCl^  on a Varian FT80A instrument with 
TMS as i n t e rna l standard. Mass spect ra were measured under 
70 eV on VG-70-70H instrument using the di rect inse r t ion 
technique at a source temperature of 250 . The mass values 
of d i f fe ren t fragments are given with t he i r r e l a t i v e abun-
dance i%) in paratheses with respec t to the base peak as 100^. 
T.L.C. p la tes were coated with s i l i c a gel and sprayed with 
20% aqueous so lu t ion of perchlor ic acid or exposed to iodine 
vapours. Light petroleum r e f e r s to a f ract ion of b .p . 60-80 . 
I .R. values are given in cm and U.V. values in nm.. N.M.R. 
values are given in ppm ( s , s i n g l e t ; d, doublet; t , t r i p l e t ; 
br , broad, mc, mul t ip le t centred a t , dd, doublet of a doublet) 
36-Hvdroxy-5. 66-dibromo-5a-cholestane : 
To a solut ion of cho les t e ro l (14 g, 36.26 mmol) in ether 
(100 ml) was added gradually bromine solution (9.6 g, of 
bromine in 100 ml of g l a c i a l ace t i c acid containing 1 g of 
37 
sodium acetate) with stirring. The solution turned yellow 
and promptly set to a stiff paste of the dibromide. The 
mixture was cooled in an ice-bath and stirred with a glass 
rod to ensure complete crystallization. The product was then 
collected by filtcration under suction and washed with cold 
ether-acetic acid mixture (3:7) until the filterate was 
completely colourless. The solid obtained was air dried to 
give 3^-hydroxy-5,6p-dibromo-5a-cholestane (15 g, 75.74?!^ ), 
m.p. 112-113° (reported^^, m.p. 113°). 
5,63-Dibromo-5a-cholestan-3-one (CXXIl) : 
The dibromide (10 g, 18.31 mmol) was suspended in acetone 
(300 ml) in a three necked round bottom flask fitted with a 
stirrer and dropping funnel. The suspension was stirred for 5 
minutes and Jones' reagent (15 ml) was added in drops in 15 
minutes. The temperature of reaction mixture during oxidation 
was maintained between 0-5 by external cooling. After the 
addition was complete, stirring was continued for 15 minutes 
and cold water (200 ml) was added. The product was collected 
on a Buchner funnel and washed thoroughly with water and 
methanol and air dried to give the dibromoketone (CXXIl) (8 g, 
80.293^), m.p. 73° (reported^'*, m.p. 73-75°). 
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Cholest~5--en-3-one : 
To a solution of dibromoketone (CXXIl) (5 g, 9.22 mmol) 
in ether (lOO ml) and acetic acid (2.5 ml) was added zinc dust 
(7.5 g) in small protions during 30 minutes with continuous 
shaking. After complete addition the ethereal solution con-
taining suspended zinc dust was filtered in separating funnel. 
The ethereal phase was then washed with water and dried over 
anhydrous sodium sulphate. The oily residue obtained on 
evaporation of the solvent was crystallized from methanol to 
give the desired product (3.5 g, 99.17?^), m.p. 127-128° 
(reported , m.p. 129°). 
Cholest-4-en-3-one (CXXI) : 
A solution of cholest-5-en-3-one (5 g, 13.02 mmol) in 
ethanol (50 ml) containing oxalic acid (0.6 g) was heated under 
reflux for 15 minutes. The reaction mixture was poured in to 
water and extracted with ether. Ether extract was washed with 
water, sodium bicarbonate solution (5%) and water and then 
dried over anhydrous sodium sulphate. Evaporation of the 
solvent left oily residue which was crystallized from methanol 
in the cold to give the ketone (CXXI) (3.7 g, 74.05IS), m.p, 80° 
(reported^^, m.p. 81-82®) 
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Reaction of cholest~4>en--3~one (CXXI) with 4-ciimethvlamino 
benzaldehvde (LXIIl) ; 2-(4*~Dimethvlaminobenzvlidene) 
cholest~4--en-3-one (CXXVIIIa) : 
A mixture of ketone (CXXI) (0 .5 g, 1.302 mmol) and the 
aldehyde (LXIIl) (0.291 g, 1.95 mmol) was t r ea t ed slowly with 
sodium hydroxide in ethanol (4%, 3,25 ml). The reac t ion 
mixture was s t i r r e d for 15 hours, l e f t overnight a t room 
temperature, and the r e s u l t a n t mixture d i lu ted with water 
(50 ml), ac id i f i ed with d i l . HCl. The sol id obtained was 
f i l t e r e d and r e c r y s t a l l i z e d from methanol to give (CXXVIIIa) 
(0.35 g, 52.23J>i) which decomposed a t 280°. 
Analysis found i C, 83.72; H, 10.29; N, 2.70 
^36^53*^^ requ i res : C, 83.82; H, 10.36; N, 2.72JIS 
"\ max 272 nm 
yi max 1660 (C=C-C=0), 1580-1615 (C=C), 1375 (t-amine), 
805 (p-substituted benzene) cm" . 
d 7.17 (3H, m, C2*-H, C^*-H, =CH-Ar), 6.64 (2H, brs, Cg'-H, 
CH 
Cp^*-H), 6.08 (IH, brs, C^-H), 2.98 (6H, s, N<^j^3), 1.21 
0.89, 0.81, 0.75 (methyl protons). 
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Reaction of 5.6B-dlbromo~5a~cholestan--3-one (CXXIl) with 
4-dlmethvlamlnobenzaldehvde (LXIII) t 2~(4*-Dlmethvlainino 
benzylldene)cholesta-4,6-<ilen~3-one (CXXIX) : 
A mixture of dlbromoketone (CXXII) (5 g, 9.22 mmol) and 
the aldehyde (LXIII) (2.05 g, 13.75 mmol) was t r ea t ed slowly 
with sodium hydroxide in ethanol (4?^, 22.5 ml) . The reac t ion 
mixture was s t i r r e d for 28 hours, l e f t overnight a t room 
temperature and the r e s u l t a n t mixture d i lu ted with water (50 
ml) ac id i f ied with d i l . HCl. The organic matter was extracted 
with chloroform and the so lu t ion washed severa l times with 
water and dried over anhydrous sodium su lpha te . Evaporation 
of the solvent afforded the compound (CXXIX) which was r ec ry -
s t a l l i z e d from methanol (3.4 g, 72.115IS), m.p. 211 . 
Analysis found : C, 84.00; H, 9 .91 ; N, 2.70 
^ 6 ^ 5 1 ^ ^ r equ i res : C, 84.15; H, 10.01; N, 2.73Jli 
X max 277 nm 
>r max 1665 (C=C-C=0), 1600 (C=C), 1375 (t-amlne), 805 
(p-substituted benzene) cm" , 
d 7.71 (3H, m, C2*-H, C^*-H, =CH-Ar), 6.65 (2H, br, s, 
Co*-H, C^«-H), 5.35 (3H, m, C.-H, C.-H, C^-H), 3.06 J D (.j^  4 6 / -
(6H, s, N<j^^^), 1.18, 0.87, 0.8, 0.68 (methyl protons). 
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Cholesta-4.6~dien-3-'one (CXXIII) : 
To a so lu t ion of 5,6p-dibromo-5a-cholestan-3-one (CXXIl) 
(5 g, 9.22 mmol) in dimethylformamide (50 ml) was added l i thium 
ch lor ide ( l g) and the reac t ion mixture was heated under ref lux 
for 1 hour and then poured in to water and ext rac ted with e the r . 
The e the rea l layer was washed with water, sodium bicarbonate 
so lu t ion (5?o) and water and dr ied over anhydrous sodium sulphate. 
Removal of the solvent gave an o i l (4 .5 g) which was chromato-
graphed over s i l i c a gel (lOO g ) . Elut ion with l i g h t petroleum 
ether (12:1) and c r y s t a l l i z a t i o n from methanol afforded 
choles ta-4 ,6-dien-3-one (CXXIII) (2 .5 g, 71.20%), m.p. 79° 
(reported , m.p. 79-80°) . 
Reaction of choles ta-4 .6-dien-3-one (CXXIIl) with 4-dimethvl 
aminobenzaldehvde (LXIll) ; 2~(4*-DimethYlaminobenzvlidene) 
cholesta-4.6-dien-3-Qne (CXXIX) ; 
A mixture of ketone (CXXIII) (2 g, 5.23 mmol) and the 
aldehyde (LXIII) ( l .O g, 6.7 mmol) was t r ea t ed slowly with 
sodium hydroxide in ethanol (4%, 11 ml) . The reac t ion mixture 
was s t i r r e d for 17 hours, l e f t overnight a t room temperature, 
and the r e s u l t a n t mixture d i lu ted with water (50 ml), ac id i f i ed 
with d i l . HCl. The organic matter was extracted with chloro-
form and the so lu t ion washed severa l t imes with water and dried 
42 
over anhydrous sodium sulphate. The oily residue obtained on 
removal of solvent was crystallized from methanol to give 
(CXXIX), m.p. 211°. This was found to be similar in all res-
pects with the product (CXXIX) obtained from 5,6P-dibrorao-5a-
cholestan-3-one (CXXIl) under similar reaction conditions. 
Cholest-4-ene-3.6-dione (CXXIV) : 
Choles terol (10 g, 25.90 mmol) was suspended in acetone 
(300 ml) in a th ree necked round bottom f lask f i t t e d with a 
s t i r r e r and a dropping funnel . The suspension was s t i r r e d 
about 30 minutes and then Jones* reagent (25 ml) was added 
dropwise from the dropping funnel in a course of 45 minutes. 
The temperature of the reac t ion mixture was maintained at 0-5 
by external cool ing. After the addi t ion was complete s t i r r i n g 
was continued for addi t iona l 30 minutes, and then cold water 
(200 ml) was added. The product was col lec ted by f i l t r a t i o n 
and washed thoroughly with water and a i r d r i ed . The crude 
product was c r y s t a l l i z e d from acetone to give the product 
(CXXIV) (2.2 g, 21.33?^), m.p. 122-123° (reported^^, m.p. 122-
123°). 
Reaction of choles t -4-ene-3 .6-dione (CXXIV) with 4-dimethvl 
aminobenzaldehyde (LXIII) t 2-(4*-Dimethvlaminobenzylldene) 
choles t -4-ene-3 .6-dione (CXXXa) : 
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A mixture of ketone (CXXIV) (1.24 g, 3.11 mmol) and the 
aldehyde (LXIII) (0,696 g, 4.67 mmol) was t r ea t ed slowly with 
sodium hydroxide in ethanol (4?^, 8 ml) . The r eac t ion mixture 
was s t i r r e d for 23 hours, l e f t overnight a t room temperature, 
and the r e s u l t a n t mixture d i l u t ed with water (50 ml) , ac id i f ied 
with d i l . HCl. The organic matter was extracted with ch loro-
form and the so lu t ion washed severa l times with water and 
dr ied over anhydrous sodium s u l p h a t e . Evaporation of the s o l -
vent and r e c r y s t a l l i z a t i o n of the res idue from methanol gave 
(CXXXa) (0.9 g, 54.61?^) which decomposed at 260°. 
Analysis found : C, 81 .51; H, 9.67; N, 6.0 
Cg^H^^O^N requ i res : C, 81 .61; H, 9.70; N, 6.04?^. 
7s max 272 nm 
^f max 1670 (C=C-C=0), 1613 (C=C), 1370 ( t -amine) , 810 
(p - subs t i tu t ed benzene) cm" . 
d 7.65 (2H, m, C2*-H, C^*-H), 7.23 (2H, br, s, 03*-H, 
C^'-H), 6.61 (2H, br, s, C^-H, =CH-Ar), 3.0 (6H, s, 
CH-
^^^^ ) , 1.18, 0 .88 , 0 .83 , 0.76 (methyl p ro tons ) . 
36-Acetoxvcholest-5-ene : 
A mixture of cho les te ro l (100 g, 259.06 mmol), pyr id ine 
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(150 ml) and f resh ly d i s t i l l e d ace t i c anhydride (100 ml) was 
heated on a water bath for 2 hours . A l igh t brown so lu t ion 
was obtained which, a f t e r allowing to cool to room temperature 
was poured in to crushed ice-water mixture with s t i r r i n g . A 
white p r e c i p i t a t e was obtained which was f i l t e r e d under suc-
t i o n , washed with water and a i r d r i ed . The crude ace ta te was 
r e c r y s t a l l i z e d from acetone-ether mixture t o give the pure 
product (96 g, 86.58?li), m.p. 114-115° (reported , m.p. 116°). 
36-Ac e toxv-6-ni t rocholes t -5-ene ; 
3p-Acetoxycholest-5-ene (5 g, 11.68 mmol) was covered with 
n i t r i c acid ( sp . g r . 1.52, 125 ml) and sodium n i t r i t e (5 gm) 
was gradually added over a period of 1 hour with constant s t i -
r r i n g . S l ight cooling was a lso affected during the course of 
the reac t ion , and s t i r r i n g was continued for add i t iona l 2 hours 
when a yellow spongy mass separated on the surface of the 
mixture. The mixture was d i lu ted with cold water (100 ml) when 
a green coloured so lu t ion with yellow p r e c i p i t a t e was obtained. 
The whole mass was extracted with e the r . The e the rea l so lu t ion 
was washed with water, sodium bicarbonate so lu t ion (55 )^ ( u n t i l 
washing were p ink) , water and dried over anhydrous sodium 
su lpha te . Removal of the solvent provided the n i t r o compound 
as an o i l which c r y s t a l l i z e d from methanol (with t r a c e s of 
acetone (3 .5 g, 63.34?!^), m.p. 104° (reported^®, m.p. 102-104°). 
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gp-Acetoxv-5a-cholestan-6-one : 
3^-Acetoxy-6-nitrocholest-5-ene (3 g, 6.34 mmol) was 
dissolved in g l a c i a l acet ic acid (125 ml) by warming the 
mixture and zinc dust (6 g) was added in small por t ions with 
shaking. The suspension was heated under ref lux for 4 hours 
and water (6 ml) was added now and then during the course of 
reduc t ion . The hot so lu t ion was f i l t e r e d , cooled t o room tem-
pera ture and d i l u t e d with a la rge excess of ice-cold water. 
The p r e c i p i t a t e thus obtained was taken in e ther and e therea l 
so lu t ion was washed with sodium bicarbonate (lOJIi), water and 
dried over anhydrous sodium su lpha te . Evaporation of the 
solvent gave 3p-acetoxy-5a-cholestan-6~one as an o i l which 
c r y s t a l l i z e d from methanol (2 .1 g, 74.575l»), m.p. 128-129° 
(reported^^, m.p. 127-128°), 
30-AcetoxY-5-bromo-5a-cholestan-6-one : 
To a cooled so lu t ion of 3p-acetoxy-5a-cholestan-6-one 
(2 g, 4.50 mmol) in ace t ic acid (5 ml) and e ther (18 ml) 
bromine solut ion ( l . l g, bromine in 15 ml ace t ic acid) was 
added gradual ly . Few drops of hydro bromic acid (48%) was 
added to ca ta lyse the r eac t i on . The desired bromo compound 
thus obtained was f i l t e r e d and r e c r y s t a l l i s e d from chloroform-
e the r (1.2 g, 51.04?^), m.p. 162-164° (reported^^, m.p. 162°). 
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3B--Acetoxvcholest-4'-en-6-one : 
A so lu t ion of 3^-acetoxy-5-bromo-5a-cholestan-6-one (2 g, 
3,83 mmol) and pyridine (20 ml) was heated under reflux for 
about 8 hours, under anhydrous condi t ions . The r eac t ion 
mixture was poured in to ice-cold water, ac id i f ied with d i l u t e 
hydrochloric acid and extracted with e the r . The e the rea l 
layer was washed successively with water, d i l u t e hydrochloric 
ac id , sodium bicarbonate so lu t ion (109B) and f i n a l l y with water 
and dried over anhydrous sodium su lpha te . Removal of the 
solvent provided an o i l which was c r y s t a l l i z e d from methanol 
to give the ketone 3p~acetoxycholest-4-ene-6-one (CXXV) (1.5 g, 
88,60^), m,p. 106-108° (reported^*^, m,p. 110°). 
Reaction of 36-acetoxvcholest-4-en-6-one (CXXV) with 4 -
dimethylaminobenzaldehyde (LXIII) t 2-(4*-Dimethylamino 
benzyl idene)-5a-choles tane-3.6-dione (CXXXIa) : 
A mixture of ketone (CXXV) (0 ,5 g, 1,13 mmol) and the 
aldehyde (LXIII) (0.252 g, 1,69 mmol) was t r ea t ed with sodium 
hydroxide (4%, 2,3 ml) . The reac t ion mixture was s t i r r e d for 
22 hours, l e f t overnight at room temperature, and the r e s u l t a n t 
mixture d i lu ted with water (50 ml), ac id i f ied with d i l , HCl, 
The organic matter was extracted with e ther and the ex t rac t 
washed severa l times with water and dried over anhydrous 
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sodium sulphate. Evaporation of the solvent and recrystalli-
zation of the residue from methanol gave (CXXXIa) (0,34 g, 
56.665^ ) which decomposed above 220 . 
Analysis found : C, 81.25? H, 9.97; N, 2.59 
^36^53^2^ requires : C, 81.35; H, 9.98; N, 2.63%. 
^ max 267 nm. 
AT max 1715 (C=0), 1665 (C=C-C=0), 1595 (C=C), 1375 
( t -amine) , 810 (p - subs t i tu t ed benzene) cm" . 
d 7.3 (3H, m, C^'-H, C, ' -H, =CH-Ar), 6.65 (2H, m, C^'-H, 
C^*-H), 2.97 (6H, s , N<^^^), 1.22, 1.05, 0 .85 , 0.77 
(methyl p ro tons ) . 
5a-Cholestane-3.6-'dione (CXXVl) : 
A mixture of 3p-acetoxycholest-4~en-6-one ( l g, 2.26 mmol) 
concentrated hydrochloric acid ( l ml) and ethanol (25 ml) was 
heated under reflux for 1 hour. Half of the e thanol was 
removed under reduced pressure when the dione s t a r t e d c r y s t a -
l l i z i n g out. The so l id was f i l t e r e d under suct ion and r ec ry -
s t a l l i z e d from e thanol gave (CXXVl), (0.75 g, 82.96?^), m.p. 
170° (reported^*^, m.p. 172°). 
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Reaction of 5a-choles tane-3.6-dione (CXXVl) with 4-dlmethvl 
aminobenzaldehyde (LXIIl) ; 2-(4*-Dimethylamlnobenzylidene) 
5a~cholestane-3.6-dione (CXXXIa) : 
A mixture of ketone (CXXVI) (1 .5 g, 3.75 mmol) and the 
aldehyde (LXIII) (0.84 g, 5.63 mmol) was t r ea t ed slowly with 
sodium hydroxide in ethanol {4%, 9.4 ml). The reac t ion mix-
tu re was s t i r r e d for 20 hours, l e f t overnight a t room tempe-
r a t u r e , and the r e s u l t a n t mixture d i lu t ed with water (50 ml) 
ac id i f i ed with d i l . HCl. The organic matter was extracted 
with e ther and the ex t r ac t was washed several times with 
water and dried over anhydrous sodium su lpha te . Evaporation 
of the solvent and r e c r y s t a l l i z a t i o n of the res idue from 
methanol gave (CXXXIa) (0,95 g, 47.71J^) which decomposed above 
220°. This was found to be s imi l a r in a l l r espec t s with the 
product (CXXXIa) obtained from 3p-acetoxycholest-4-en-6-one 
(CXXV) under s imi la r condi t ions . 
S i tos t -4 -ene-3 .6 -d ione (CXXVIl) : 
^ - S i t o s t e r o l (10 g, 24.15 mmol) was suspended in acetone 
(300 ml) in a t h ree necked round bottom flask f i t t e d with a 
s t i r r e r and a dropping funnel . The suspension was s t i r r e d for 
30 minutes and then Jones* reagent (25 ml) was added dropwise 
from the dropping funnel in a course of 45 minutes. The 
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temperature of r eac t ion mixture was maintained at 0-5 by 
external cool ing. After the addi t ion was complete, s t i r r i n g 
was continued for addi t iona l 30 minutes and then cold water 
(200 ml) added. The product was co l lec ted by f i l t r a t i o n and 
washed several times with water and a i r d r i ed . The crude 
product was c r y s t a l l i z e d from acetone to give the ketone 
(CXXVII) (2.2 g, 21.385^), m.p. 156° (reported^""", m.p. 156°). 
Reaction of s i t o s t -4 - ene -3 .6 -d ione (CXXVIl) with 4~dimethvl--
aminobenzaldehvde (LXIIl) t 2-(4*-Dimethvlaminobenzvlidene) 
s i tost-4~ene~3.6-dione (CXXXIIa) : 
A mixture of ketone (CXXVII) (0.5 g, 1.17 mmol) and the 
aldehyde (LXIIl) (0.242 g, 1.62 mmol) was t r ea t ed slowly with 
sodium hydroxide in ethanol (451B, 3 ml) . The r eac t ion mixture 
was s t i r r e d for 15 hours, l e f t overnight a t room temperature, 
and the r e su l t an t mixture d i lu ted with water (50 ml), a c i d i -
f ied with d i l . HCl, The organic matter was ext rac ted with 
e the r and the so lu t ion washed severa l times with water and 
dr ied over anhydrous sodium su lpha te . Evaporation of the 
solvent and r e c r y s t a l l i z a t i o n of the res idue from methanol 
gave (CDCXXIIa) (0 .3 g, 45.9451 )^ which decomposed at above 280°. 
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A n a l y s i s found : C, 81 .84 ; H, 9.83} N, 2 .48 
^ 3 8 ^ 5 ^ 2 ^ r e q u i r e s : C, 81 .86 ; H, 9 .87 ; N, 2.513i 
^ max 267 nm. 
'xT max 1660 (C=C-C=0), 1595 (C=C), 1375 (t-amine), 810 
(p~substituted benzene) cm"" . 
d 7.7 (2H, m, C2'-H, C^*-H), 7.32 (2H, br, s, C^'-H, C^^'-H), 
6.62 (2H, m, C^-H, =CH-Ar), 2.9 (6H, s, N<^p^^), 1.21, 
1.0, 0.82, 0.75 (methyl protons). 
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CHAPTER-TWO 
OXASTEROIDS 
Theoretical 
Oxasteroids, the compounds containing oxygen atom as a 
part of the nucleus, have been extensively prepared by a 
variety of methods because of their manifold biological acti-
vities and their importance as intermediates in many reactions. 
They became important as intermediates for the insertion of 
labelled oxygen in to the steroid nucleus, ring contraction, 
preparation of methyl derivatives etc. The oxygen may be in 
the form of an ether, lactone, anhydride, and as derivatives 
of lactones. A large number of oxasteroids were synthesized 
from relatively simple substrates, by several workers during 
the last few decades and the interest in this field continues 
unbated. 
A number of methods have been used for the synthesis of 
oxasteroids and these include (i) via keto acids, (ii) direct 
formation of cyclic products^(iii) from azasteroids, (iv) via 
bis-hydroperoxide derivatives, (v) via seco-dihydroxy compounds, 
(vi) lactone reduction, (vii) seco acid aldehyde, (viii) micro-
biological methods, (ix) X-ray radiation and other miscellaneous 
methods. A thorough review on the literature ©n insertion of 
hetero atoms in steroid nucleus has been given by Tokes . 
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The most commonly used method is the Baeyer-Villiger 
2 3 
oxidation of steroidal ketones. The reviews * have given 
thorough coverage on the Baeyea>Villiger oxidation. In 1899 
4 
Baeyer and Villiger have first reported that the oxidation 
of cyclic ketones like menthone, camphor, etc. with monoperoxy 
sulphuric acid (Caro's acid) afforded the corresponding mono-
meric lactones of u)-hydroxy acids. Menthone (l) on treatment 
with monoperoxy sulphuric acid gave the lactone (II). 
W (II) 
Thus peracids have been used to synthesize a variety of 
steroid and terpene lactones as well as lactones involving 
medium and large rings which are virtually unobtainable by 
other means. This chapter deals with some of the recent and 
pertinent examples of oxasteroids preparations. 
5 
Hanna and Qurisson prepared the anhydride 2-oxa-4,4-di-
metliylcholest-5-ene-l, 3-dione (IV) by the Baeyer-Villiger oxi-
dation of 3,3-dimethyl-A-norcholest-5-ene-l,2-dione (III). 
57 
^^  ^ ^ ^ 
(III) (IV) 
Hara has shown that the Baeyer-Villiger oxidation of 
some ba- and 5p-2-keto-A-norsteroids(Va-e) gave exclusively 
2-oxasteroids (Vla-e). 
a . 
b . 
c . 
d . 
e . 
(V) 
5 a - and 5P 
R = CQHJ_^ ; 
R = H; 
R = OH; 
R = OAc; 
R = OH; 
R-^  = H 
R-^  = H 
R-"- = H 
R-*- = H 
R-^  = CH 
(VI) 
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Treatment of 17^-acetoxy-5a-androstaji-3-one (VII) in 
t -bu tanol with hydrogen peroxide in the presence of c a t a l y t i c 
amount of selenium dioxide afforded a s ingle lactone, 17^-
acetoxy-4-oxa-A~homo-5a-androstan-3-one (VIII) . 
OAc 
H 
(VII) 
8 Rosenthal et a l . have reported the BaeyepVilliger o x i -
dation of 4a- and 4p-methyl and 4,4-dimethylcholestanone 
(IX-XI) with m-chloroperbenzoic acid and obtained the lactones 
4aa-methyl-4-oxa-A-homo-5a-cholestan-3-one (XIl), 4ap-methyl-
4-oxa-A-homo-5a-cholestan-3-one (XIII) and 4a,4a-dimethyl-4-
oxa-A-homo-ba-cholestan-3-one (XIV) respec t ive ly , formed by 
the migration of the more highly subs t i tu ted carbon atom. I t 
9 is also observed that in the presence of a mineral acid the 
ketone (XI) gave the lactone (XIl) with the loss of a methyl 
group. 
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( IX) R = CH3; R' = H 
(X) R = H; 
(XI) R = CH3; 
R 
R 
I _ 
I _ 
CH. 
CH, 
10 
(XII) R 
(XII I ) R 
(XIV) R 
CH3; R' 
H; R' 
CH3; R' 
= H 
= CH, 
= CH, 
Mushfiq and Iqba l performed the B a e y e r - V i l l i g e r o x i d a -
t i o n of 6^ -ch lo ro -5 -hydroxy-5a -cho le s t an -3 -one (XV) wi th p e r -
benzoic acid in the p re sence of p - to luenesu lphon ic ac id and 
obta ined 3-oxa-A-homocholes t -5-en-4-one (XVI) and 6 p - c h l o r o -
5-hydroxy-3-oxa-A-homo-5a-choles tan-4-one (XVIl). 
^8^17 
(XVI) (XVII) 
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Ahmad e t a l , have r e p o r t e d the B a e y e r - V i l l i g e r ox ida -
t i o n of 4 p , 5 - e p o x y - 5 p - c h o l e s t a n - 3 - o n e (XVIIIa) with perbenzoic 
acid and ob t a ined 3-oxa-4aS ,5f -epoxy-A-homocholes tane-4 ,6 -
dione (XIX), 4 - o x a - 4 - n o r - 5 - f o r m y l o x y - 5 a - c h o l e s t a n - 3 - o n e (XX) 
and 5 - 0 X 0 - 3 , 5 - s e c o - 4 - n o r c h o l e s t a n - 3 - o i c ac id (XXI). 
^8^17 
(XVIIIa) (xix; (XX) 
12 
(XXI) 
Hrycko e t al."^^ have r e p o r t e d the B a e y e r - V i l l i g e r o x i -
d a t i o n of 17^ ,19 -d ihydroxy-4^ ,5 -epoxy-5p-andros t an -3 -one 
(XXII) wi th m-chloroperbenzoic acid and obta ined A - n o r - 3 , 5 -
seco -5 -oxo-17p ,19 -d ihyd roxyandros t an -3 -o i c acid 3 ,19 - l ac tone 
(XXIII ) . S i m i l a r t r e a t m e n t of t he d i o l (XXIV) afforded, 
A-ho9io-17p, 19 -d ihydroxy-2a -oxa -5p-andros t an -3 -one (XXV) and 
4 ,17p, 1 9 - t r i h y d r o x y - 3 , 4 - s e c o - 5 p - a n d r o s t a n - 3 - o i c a c i d - 3 , 1 9 -
l ac tone (XXVI). 
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(XXII) 
n ^ n . 
(XXIII) 
(XXIV) (X)^) 
CV^°\ 
" ^ X -
H 
(XXVI) 
The B a e y e r - V i l l i g e r ox ida t ion of 2 - ace toxy -5a -cho le s t an -
3-one (XXVIIa-b) provided t h e corresponding l a c t o n e s , 2 - a c e -
toxy-3-oxa--^-homo-5a-choles tan-4-one (XXVIIIa-b) 
AcO 
CgHjL7 
(XXVIIa-b) 
a, a-OAc 
b . p-OAc 
AcO 
(XXVIIIa-b) 
a. a-OAc 
b . p-OAc 
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14 Moione e t a l , r e p o r t e d t h a t t r e a t m e n t of c h o l e s t a n e -
3 , 4 - d i o n e (XXIX) and 1 7 p - a c e t o x y a n d r o s t a n e - 3 , 4 - d i o n e (XXX) 
w i t h t h a l l i u m t r i a c e t a t e i n a c e t i c a c i d p r o v i d e d s p i r o - l a c t o n e s 
(XXXI) and (XXXII) , r e s p e c t i v e l y . 
R 
CgH-|_y (XXIX) CQH-L7 (XXXI) 
(XXX) OAc (XXXII) OAc 
The B a e y e r - V i l l i g e r o x i d a t i o n of 5 a - c h o l e s t a n - 6 - o n e 
(XXXIII) and 3p-ace toxy-5a -cho les t an -6 -onG (XXXIV) afforded 
t h e l a c t o n e s (XXXV) and (XXXV'l) 15 
(XXXIII) R = H 
(XXXIV) R = OAc 
(XXXV) R = H 
(XXXVI) R = OAc 
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The B a e y e r - V i l l i g e r o x i d a t i o n of 3 a - 5 - c y c l o - 5 a - c h o l e s t a n -
6-one (XXXVII) and i t s 3 p - h a l o d e r i v a t i v e s (XXXVIII-XL) gave 
• 16 t h e c o r r e s p o n d i n g 6-oxa-compounds (XLI-XLIV)"^". 
^8^17 
(XXXVII) (XLI) 
98Hi7 
(XXXVIII) R = CI 
(XXXIX) R = Br 
(XL) R = I 
(XLII) R = CI 
(XLI I I ) R = Br 
(XLIV) R = I 
Two i s o m e r i c l a c t o n e s , 3 p - a c e t o x y - 6 - o x a - B - h o m o - 5 a - p -
s i t o s t a n - 7 - o n e (XLVI) and 3 p - a c e t o x y - 7 - o x a - B - h o m o - 5 a - p - s i t o -
s t a n - 6 - o n e (XLVIl) were o b t a i n e d by t h e B a e y e r - V i l l i g e r 
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1 y 
oxidation of 3p-acetoxy-5a-p-si tostan-6-one (XLV) . This 
prompted to r e inves t iga t e the Baeyer-Vill iger oxidation of 
several other 6-ketones in the cholestane s e r i e s such as 
(XXXIII - XXXIV) and (XXXVIII - XXXIX), and in a l l these cases 
17 isomeric lactones were obta ined. 
(XLV) 
(XXXIII) 
(XXXIV) 
(XXXVIII) 
(XXXIX) 
R 
AcO 
H 
AcO 
CI 
Br 
E' 
^10^21 
^8^17 
^8^17 
^8^17 
^8^17 
(XLVI) 
(XLV II) 
(XXXV) 
(XLVIII) 
(XXXVI) 
(XLIX) 
(XLII) 
(L) 
(XLIII) 
(LI) 
R 
AcO 
AcO 
H 
H 
AcO 
AcO 
CI 
CI 
Br 
Br 
B' 
1^0''^ 21 
^10^21 
^8^17 
^8^17 
^8^17 
'^8"l7 
•^B^l? 
^8^17 
^8^17 
*^8"l7 
X 
0 
c=o 
0 
C=0 
0 
C=0 
0 
C=0 
0 
C=0 
Y 
C=0 
0 
C=0 
0 
C=0 
0 
C=0 
0 
C=0 
0 
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•J p 
Ahmad et a l , have reported tha t the Baeyer-Vi l l iger 
oxidation of 5-bromo-5a-cholestan-6-one (LII) afforded 7aa-
bromo-6-oxa-B-homo-cholest-4-en-7-one ( L I I I ) , 6-oxa-B-homo-
5-bromo-5a-cholestan-7-one (LIV) and' 7-oxa-B-homo-5a-cholestan-
6-one (LV) after one week. While the ketone, 3^-acetoxy-5-
bromo-5a-cholestan-6-one (LVl) after 24 hours, yielded 3^-
hydroxy-4a,5-epoxy-7-oxa-B-homo-5a-cholestan-6-one (LVII), 
3p--hydroxy--5-bromo-7-oxa-B-homo-5a-cholestan-6-one (LVIII) 
and 3p-ben2oyloxy-4a,5-epoxy-7-oxa-B-homo-5a-cholestan-6-one 
(LIX). 
(LII) 
(LVI) 
CgH-,_7 
(LIII) 
(LIV) 
(LVII) 
(LV) 
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( L V I I I ) (LIX) 
19 / \ 
U l r i c h e t a l . p r e p a r e d t h e i s o m e r i c l a c t o n e s (LXI; and 
(LXI I ) by t h e B a e y e r - V i l l i g e r o x i d a t i o n of 2 a , 3 a - d i a c e t o x y - 5 a -
c h o l e s t a n - 6 - o n e (LX) w i t h h y d r o g e n p e r o x i d e i n d i c h l o r o m e t h a n e 
and s u b s e q u e n t s a p o n i f i c a t i o n . 
AcQ 
AcO '^ 
^8^17 
(LX) (C<I) (LXII) 
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Oxidation of tribromostigmastanone (LXIII) with trifluoro-
peracetic. acid in dichloxomethane was reported by Akhrem et 
al. and obtained the isomeric lactones (LXIV) and (LXV). 
A known plant growth hormone brassinolide (LXVII) was 
prepared by the oxidation of (LXVI) with trifluoroperacetic 
acid in dichloromethane 21 
(LXVII) 
R^, R"^  = H, alkyl, cycloalkyl 
68 
The B a e y e r - V i l l i g e r o x i d a t i o n of t h e d i a c e t a t e s (LKVIII) 
with t r i f l u o r o p e r a c e t i c acid and subsequent hydro lys i s gave 
7 - o x o - l a c t o n e (LXIX), which e x h i b i t growth promoting a c t i v i t y . 
H 
CH^ OR 
AcO.,. 
AcO '^ 
(LXIX) 
R = Me, E t , Pr, CMe^, CH2CH20Me 
A u s e f u l p lan t growth r e g u l a t o r b r a s s i n o s t e r o i d (LXXI) 
was p repa red v i a oxida t ion of (LXX) with m-chloroperbenzoic 
acid in dichloromethane 23 
(LXX) (LXXI) 
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O x i d a t i o n of 2 a , 3 a , 2 2 , 2 3 - t e t r a h y d r o x y c h o l e s t a n - 6 - o n e 
(LXXII) w i t h t r i f l u o r o p e r a c e t i c a c i d i n t h e p r e s e n c e of t r i -
f l u o r o s o d i u m a c e t a t e a f f o r d e d t h e c o r r e s p o n d i n g 7-oxa d e r i -
v a t i v e (LXXIII)^"^. 
OH 
(LKXII) (LXXIII) 
25 S e o e t a l . have r e p o r t e d t h e s y n t h e s i s of (LXXVa-b) by 
t h e B a p y e r - V i l l i g e r o x i d a t i o n of t h e r e s p e c t i v e 7 - o x a - 6 - o x o 
d e r i v a t i v e s (LXXIVa-b). 
HO,. 
HO 
(LXXIV) 
a . R = OH, R' 
b . R = H, R' 
{IXXV) 
H a. R = OH, R' = H 
OH b . R = H, R' = OH 
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A new sapogenin (LXXVIl) was synthesized by the oxidative 
ring expansion of (LXXVl) with trifluoroperacetic acid in the 
presence of disodium hydrogen phosphate 26 
HO, 
Me. / : ^ 
CF^CO^H 
Na2HP04 
(LXXVI) 
27 
(LXXVIl) 
Ladis lav prepared 2a, 3a -d i acy loxy -17p- (3 -me thy lbu t ry -
loxy) -7-oxa-B-homo-ba-andros tan-6-one (LXXIX) by the o x i d a t i o n 
of 2a, 3 a - d i a c y l o x y - 1 7 p - ( 3 - m e t h y l b u t r y l o x y ) - 5 a - a n d r o s t a n - 6 - o n e 
(LXXVIII) with t r i f l u o r o p e r a c e t i c acid in d ichloromethane . 
AcO', 
AcO^ 
(LXXVIII) (LXXIX) 
: 71 : 
Homobrassinolide (LXXXI) and (22S,23S)-22,23-epihomobra-
ssinolide (LXXXIl) prepared from stigmasterol was reported by 
Jialing and Weishan ^ The regioselective formation of the 
B-homo-7-oxalactone ring was observed by the oxidation of enol 
silyl ether (LXXX) by m-chloroperbenzoic acid 
(LXXXIl) 
2a,3a-Dihydroxy-17p-(3-methylbutryloxy)-7-oxa-B-homo-
5a-androstan-6-one (LXXXIV) was obtained by the d i rec t oxida-
t ion of the ketone (LXXXIII) with a peroxy acid in an i n e r t 
organic solvent 29 
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H O 
(LXXXIII) (LXXXIV) 
B a e y e r - V i l l i g e r o x i d a t i o n of ( 2 2 R ) - 3 a , 2 2 - d i a c e t o x y - 2 3 , 2 3 -
d i f l u o r o - 2 4 , 2 4 - d i m e t h y l - 5 a - c h o l a n - 6 - o n e (LXXXV) with t r i f l u o r o 
p e r a c e t i c ac id in dichloromethane and a f t e r d e p r o t e c t i v e hydro-
l y s i s of t h e products with K^CO^ in r e f l u x i n g MeOH afforded the 
isomeric l a c t o n e s ( 2 2 R ) - 2 3 , 2 3 - d i f l u o r o - 3 a , 2 2 - d i h y d r o x y - 2 4 , 2 4 -
d imethy l -7 -oxa-7a-homo-5a-cho lan-6-one (LXXXVI) and (22R)-23, 
23-d i f l uo ro -3a ,22 -d ihydroxy-24 ,24 -d ime thy l -6 -oxa -7a -homo-5a -
cho lan-7-one (LKXXVII)^^, 
OAc 
AcO'' 
(1) CF3CO3H, CH2CI2, 0°C (LXXXVI) 
- = > + 
(2) K2CO3, moist MeOH 
(LXXXV) 
(LXXX\'II!} 
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3 p - A c e t o x y - 5 a - c h o l e s t a n - 7 - o n e (LXXXVIII) wi th p e r o x y b e n -
z o i c a c i d i n t h e p r e s e n c e of s u l p h u r i c a c i d a f f o r d e d , 3 p - a c e t o x y . 
7 a - o x a - B - h o m o - 5 a - c h o l e s t a n - 7 - o n e (LXXXIX)^"^. 
CgHj^ y 
Ac cr'\^-'^i\X^o 
H b 
(LXXXVIII) (LXXXIX) 
The B a e y e r - V i l l i g e r o x i d a t i o n of h e c o g e n i n a c e t a t e (XC) 
w i t h p e r o x y a c i d i n p r e s e n c e of s u l p h u r i c a c i d as t h e c a t a l y s t 
f u r n i s h e d (XCI). . L a t e r on B l a d o n and McMeekins r e i n v e s t i g a -
t e d t h e B a e y e r - V i l l i g e r o x i d a t i o n u n d e r t h e same c o n d i t i o n s 
end i s o l a t e d a m i x t u r e of t h e l a c t o n e s (XCl) and ( X C I I ) . 
H 
(XC) 
(XCI) 
(XCII) 
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34 I t was reported tha t 3a-acetoxy-E)p-androstane-ll, 17-
dione (XCIII) on oxidation with peracid gave only one product 
as lactone (XCIV) but the r e inves t iga t ion study showed the 
formation of isomeric lactones (XCIV) and (XCV). 
AcO' 
( X C I I I ) 
(XCV) 
12 Hrycko e t a l , h a v e r e p o r t e d t h e B a e y e r - V i l l i g e r o x i d a -
t i o n of 1 9 - h y d r o x y - 4 p , 5 - e p o x y - 5 p - a n d r o s t a n e - 3 , 1 7 - d i o n e (XCVI), 
1 9 - a c e t o x y - 4 p , 5 - e p o x y - 5 p - a n d r o s t a n e - 3 , 1 7 - d i o n e (XCVIl), and 
1 9 - h y d r o x y - 4 a , 5 - e p o x y - 5 a - a n d r o s t a n e - 3 , 1 7 - d i o n e (XCVIII) w i t h 
m - c h l o r o p e r b e n z o i c a c i d and o b t a i n e d o n l y one p roduc t each a s , 
1 9 - h y d r o x y - 4 p , 5 - e p o x y - 1 7 a - o x a - D - h o m o - 5 p - a n d r o s t a n e - 3 , 1 7 - d i o n e 
(XCIXa), 1 9 - a c e t o x y - 4 p , 5 - e p o x y - 1 7 a - o x a - D - h o m o - 5 p - a n d r o s t a n e - 3 , 
1 7 - d i o n e (XCIXb) and 1 9 - h y d r o x y - 4 a , 5 - e p o x y - 1 7 a - o x a - D - h o r a o - 5 a -
a n d r o s t a n e - 3 , 1 7 - d i o n e (XCIXC). 
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(XCVI) R = H 
(XCVII) R = Ac 
(XCIXa) R = H 
(XCIXb) R = Ac 
'"".0 
(XCVIII) (XCIXc) 
^>-^0 
P e r a c i d ox ida t ion of a , (3 -unsa tura ted s t e r o i d a l ketones 
'^  A —'^O 
may lead t o e n o l e s t e r s , epoxy l a c t o n e s and epoxyketones 
However, t h e perac id o x i d a t i o n of i^ - 3 - k e t o s t e r o i d s may 
r e s u l t in an even l a r g e v a r i e t y of p roduc ts depending on the 
r e a c t i o n c o n d i t i o n s and the p e r a c i d used. 
40 Turner prepared 4 - o x a - 5 a - c h o l e s t a n - 3 - o n e (Cl) and 
: 76 : 
d ihydro D i e l s ac id (CI l ) by t h e B a e y e r - V i l l i g e r ox ida t ion of 
c h o l e s t - 4 - e n - 3 - o n e (C) with po tass ium p e r s u l p h a t e and s u l -
41 phur ic a c i d . P e t i t and K a s t u r i have r epo r t ed the l a c t o n e 
(Cl) as t h e s o l e product on o x i d a t i o n with peroxysulphuric 
a c i d . 
(C ) 
(CII ) 
42 
V h^en t h e ox ida t ion was c a r r i e d out with a l k a l i n e hyd ro -
gen p e r o x i d e (30?^) the ketone (C) gave 4 , 5 - e p o x y - 5 - c h o l e s t a n -
3-one (XVIIIa-b) v^ich on r e f l u x i n g with t h e same reagent gave 
4 - o x a - 5 - c h o l e s t a n - 3 - o n e - 5 - c a r b o x y l i c ac id (CIII-CIV) r e s p e c t i -
v e l y . 
(C) 
CH3OH, H29_ 
NaOH, O C 
CH3OH, H2O2 
NaOH, ref 'i 
(XVIIIa) 4 p - , 5p~ 
(XVIIIb) 4a , 5c<.- o ' ^ o ' ^ V ^ 
COOH 
(cm) 5p-
(CIV) 5a. 
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43 / \ 
Pinhey and Schaffner repeated the oxidation of {O with 
perbenzoic acid in the presence of c a t a l y t i c amount of anhy-
drous perchlor ic acid and obtained 4a,5-epoxy-5a-cholestan-3-
one (XVIIIb), 4-oxa-A-homocholest-4a-en-3-one (CV), 5-formyl-
4-oxa-5a-cholestan-3-one (XX) and 3,5-seco-4-norcholes tan-5-
one-2-carboxylic acid (XXI), 
PBA 
^ 
Perchloric acid 
0 - ^ 0 HOOC 0 
(XXI) 
44 Ahmad et a l . s y n t h e s i z e d 6p-bromo-3-oxa-A-homocholest-
4a -en -4 -one (CVIl) and t h e Y- lac tone methyl e s t e r (CVIII) by 
t h e B a e y e r - V i l l i g e r o x i d a t i o n of 6p-bromocholes t -4-en-3-one 
(CVI) with perbenzoic acid i n t h e p resence of p - to luenesu lpho-
nic ac id as the c a t a l y s t . However, the expected enol l a c tone 
/ " 
/ / * ' 
» N • "^ ^ * ' ' U / O , 
.V.<' ><(.). 
^^t^i,^;, , , , , ,„;l^'' 
(CIX) was not i s o l a t e d . 
0 
^ 
Br 
(CVII) 
d> 
(CIX) 
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k ^ 
:0OMe 
(CVIII) 
B a e y e r - V i l l i g e r o x i d a t i o n of 6 p - c h l o r o c h o l e s t - 4 - e n - 3 -
one (CX) with perbenzoic ac id in t h e presence of p - to luene . 
sulphonic acid afforded (CXI-CXII) but c h o l e s t a - l , 4 - d i e n e -
3-one (CXIII) i s r e p o r t e d t o g ive only t h e 4 ,b-epoxide 
(CXIV)^°. 
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CsH, 
Me 
^8^17 (CXI) 
M>^ CI 
(CXII) 
(CXIII) (exIV) 
Ahmad e t a l . have r e p o r t e d the Baeyer -Vi l l iger o x i d a t i o n 
of 4 - c h l o r o c h o l e s t - 4 - e n - 3 - o n e (CXV) with perbenzoic acid and 
obtained m e t h y l - 4 - o x a - 3 - o x o - 4 - n o r - 5 p - c h o l e s t a n - 5 - c a r b o x y l a t e 
(CXVI), 3 , 6 - d i o x o - 5 - h y d r o x y - 5 a - c h o l e s t a n - 4 a - y l c h l o r i d e 
(CXVIl), 3 - o x o - 4 - o x a - A - h o m o - l , 4 a - c h o l e s t a d i e n - 4 a - y l c h l o r i d e 
(CXVIII) and 3 , 4 - s e c o c h o l e s t a n - 2 - m e t h y l c a r b o x y - 5 p - o y l - c h l o r i d e 
(CXIX). 4 -Bromocholes t -4 -en-3-one (CXX) on s i m i l a r t r e a t m e n t 
afforded 4a-bromo-3-oxa-A-homocholes t -4a-en-^-one (CXXI) and 
3 , 4 - s e c o - 5 a - c h o l e s t a n - 3 , 4 - d i o i c ac id -3 -me thy l e s t e r (CXXIl). 
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Hrycko et al. have reported the Baeyer-Villiger oxida-
tion of 19-hydroxyandrost-4-ene-3,17-dione (CXXIII) with 
hydrogen peroxide in alkaline methanol at 0-4°C for 60-90 
minutes to the corresponding 4p,5p-epoxide (CXVI) in good yiel; 
: 81 : 
However, wi th a r e a c t i o n pe r iod of 16 hour and a t 21°C t h e dione 
(CXXIII) afforded mainly 19-(hydroperoxymethyl ) -4p ,5-epoxy-2-oxa-
5 p , l O a - a n d r o s t a n e - 3 , 1 7 - d i o n e (CXXIV) and a minor amount of 
(XCVI) a l s o o b t a i n e d . Under s l i g h t l y d i f f e r e n t r e a c t i o n c o n d i -
t i o n s , t h e 3 , 5 - s e c o compound (CXXV) was i s o l a t e d from (CXXIIl) . 
(CXXIII) (CXXIV) 
(CXXV) 
B a e y e r - V i l l i g e r o x i d a t i o n of 19 -hydroxyandros t -4 -ene -3 ,17 -
dione (CXXIII) wi th m-chloroperbenzoic ac id afforded a mixture 
of compounds, and t h e major p roduc t i s o l a t e d as Sp- fo rmyl -5 ,19-
d i h y d r o x y - 1 7 - o x o - A - n o r - 3 , 5 - s e c o - 5 p - a n d r o s t a n e - 3 - c a r b o x y l i c acid-
5,19(R) l a c t o l - 3 , 5 - l a c t o n e (CXXVI)"""^. 
0 
HO HC 
(CXXIII) 
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46 M e n d e l o v i c i and G l o t t e r c a r r i e d o u t t h e B a e y e r - V i l l i g e r 
o x i d a t i o n of 6 { 3 - h y d r o x y c h o l e s t - 4 - e n - 3 - o n e (CXXVII) w i t h m - c h l o - . 
r o p e r b e n z o i c a c i d unde r d i f f e r e n t r e a c t i o n t i m e p e r i o d , t o 
i n v e s t i g a t e t h e pe roxy a c i d a t t a c k a t t h e c a r b o n y l g r o u p . Thus 
t r e a t m e n t of (CXXVIl) w i t h m - c h l o r o p e r b e n z o i c a c i d a f f o r d e d t h e 
eno l l a c t o n e (CXXVIII) , epoxy l a c t o n e (CXXIX) and 4 p , 5 p - e p o x y 
ke tone (CXXX). From t h e s e r e s u l t s t h e y c o n c l u d e d t h a t t h e 
major s o u r c e of epoxy l a c t o n e (CXXIX) a p p e a r s t o be t h e e n o l 
l a c t o n e (CXXVIII) and no t t h e epoxy k e t o n e (CXXX). 
(CXXVII) 
mCPBA 
^8^17 
5 h r s 
(CXXVIII) 
mCPBA 
-> 
20 h r s 0 
OH 
(CXXX) 
mCPBA 
48 h r s 
-> (CXXIX) 
OH 
(CXXIX) 
+ CXXVIII + 
CXXIX 
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S i m i l a r t r e a t m e n t of (CXXXI), a f f o r d e d (CXXXII-CXXXIV)^^. 
They a l s o c o n c l u d e d t h a t t h e B a e y e r - V i l l i g e r o x i d a t i o n of 
compound (CXXXI) l e a d i n g t o t h e e n o l l a c t o n e (CXXXIl) i s much 
f a s t e r t h a n t h e e p o x i d a t i o n l e a d i n g t o t h e epoxy k e t o n e (CXXXIV). 
mCPBA 
^17^8 
OH 
(CXXXI) 
mCPBA 
-> CXXXIII 
22 h r s 
e x c e s s mCPB^ 
(CXXXIII) 
(CXXXIV) 
22 h r s 
-> (CXXXII) 
6 i S - A c e t o x y c h o l e s t - 4 - e n - 3 - o n e (CXXXV) upon s i m i l a r t r e a t -
ment a f f o r d e d , s o l e l y t h e e n o l l a c t o n e a c e t a t e (CXXXVI) . 
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A c e t y l a t i o n of t h e 6P-0H g roup s u p p r e s s e d t h e p o s s i b i l i t y of 
e p o x i d a t i o n of t h e d o u b l e bond i n t h e enone (CXXXV) and a l s o 
t h a t of t h e d o u b l e bond i n t h e . e n o l l a c t o n e (CXXXVI). 
OAc 
(CXXXV) 
CgHj_y 
mCPBA 
• ^ 
OAc 
(CXXXVI) 
6 a - A c e t o x y c h o l e s t - 4 - e n - 3 - o n e (CXXXVII) behaved i n a 
d i f f e r e n t way w i t h m - c h l o r o p e r b e n z o i c a c i d and gave eno l 
l a c t o n e a c e t a t e (CXXXVIII) and epoxy l a c t o n e a c e t a t e (CXXXL<)^^, 
OAc 
(CXXXVII) 
OAc 
(CXXXVIII) 
+ 
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47 
Ahmad and S i d d i q u i pe r fo rme d t h e B a e y e r - V i l l i g e r o x i d a -
t i o n of c h o l e s t - 4 - e n - 6 - o n e (CXL) w i t h 1 mole e q u i v a l e n t of 
p e r b e n z o i c a c i d i n t h e p r e s e n c e of p - t o l u e n e c . s u l p h o n i c a c i d 
m o n o h y d r a t e a s t h e c a t a l y s t and o b t a i n e d 4 a , 5 - e p o x y - 5 a - c h o l e s -
t a n - 6 - o n e (CXLI) and 4 p , 5 - e p o x y - 5 p - c h o l e s t a n - 6 - o n e (CXLII) , 
O x i d a t i o n w i t h an e x c e s s of p e r b e n z o i c a c i d ( 2 . 5 m o l e ) , t h e 
k e t o n e (CXL) gave (CXLl), (CXLIl) and 4 a , 5 - e p o x y - 7 - o x a - B - h o m o -
5 a - c h o l e s t a n - 6 - o n e (CXLI I I ) , a l o n g w i t h 5 - h y d r o x y - 4 a - m e t h o x y -
5 p - c h o l e s t a n - 6 - o n e (CXLIV) and 4 p , 5 - d i h y d r o x y - 5 a - c h o l e s t a n e - 6 -
one (CXLV). 
2 . 5 mole (CXLII) 
(CXLIV) (CXLV) 
86 
Oxidation with m-chloroperbenzoic acid of choles ta -2 ,4-
4R dien-6-one (CXLVI) gave the 4,5-epoxide (CXLVIl) ° . 
Oxidation of cholest-4-ene-3,6-dione (CXLVIII) with 1 mole 
equivalent of perbenzoic acid and c a t a l y t i c amount of p-toluene 
sulphonic acid monohydrate afforded, 7a-hydroxycholest-4-ene-3, 
6-dione (CXLIX), 4-hydroxy-6-methoxycholesta-4,6-dien-3-one 
(CL) and 5a, 7aci-oixido-6-oxa-B-homocholestane-3, 6-dione (CLI) 
The ketone (OCLVIIl) when reacted with an excess of perbenzoic 
acid (2.5 mole equivalent) oxecabislactone, 5a,7aa-oxido-3,6-
dioxo-A,B-bishomocholestane-4,7-dione (CLII) was obtained along 
with (CLI). 
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(CXLVIII) 
2 .5 mole + CLI 
(CLII) 
Oxida t ion of 3 p - a c e t o x y c h o l e s t - 4 - e n - 6 - o n e (CLIII) with 
1 mole e q u i v a l e n t of perbenzoic ac id and p - to luenecsu lphon ic 
acid as c a t a l y s t gave 4 - h y d r o x y c h o l e s t a - 2 , 4 - d i e n - 6 - o n e (CLIV)^ 
7a -hydroxy-3p-ace toxycho les t -4 -en -6 -one (CLV), 3p -ace toxy-6 , 
7 - s e c o - 8 - f o r m y l c h o l e s t - 4 - e n - 6 - o i c acid (CLVI) and 5 - k e t o - 5 , 6 -
s e c o c c h o l e s t - 3 - e n - 6 - o i c ac id (CLVIl). When allowed t o r e a c t 
with excess of perbenzoic ac id (2 .5 mole e q u i v a l e n t ) t h e ketone 
(CLIII) provided in a d d i t i o n t o (CLVI) and (CLVII), 3 p - a c e t o x y -
50 6 , 7 - s e c o c h o l e s t - 4 - e n - 5 , 8 - d i c a r b o x y l i c ac id (CLVIII) 
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T ^ 
Ac a 
C^U ^^^ y (CLIV) 
(CLII I ) 
1 mole 
A c c r \ : : ^ C 0 2 H 
(CLVI) (CLVII) 
^ ^ > CLVI + CLVII + 
(CLVII I ) 
Baeyer-Vil l iger oxidation of 3p-acetoxycholest-4-en-6-one 
(CLIII) with m-chloroperben2;Oic acid for 36 hour afforded, e n d 
lactone ace t a t e (CLIX) as the major product accompanied by a 
minor amount of 3p-acetoxy-4P,5-epoxy-5p-cholestan-6-one (CLX), 
while 3a-acetoxycholest-4-en-6-one (CLXl) after 2 days gave 
89 
46 
o n l y t h e e n o l l a c t o n e (CLXII) 
( C L I I I ) 
CgHj_7 
mCPBA 
36 h r s 
hrf£ 
- > 
AcO^^ *' 
^8^17 
mCPBA 
2 days 
-> 
AcOv^ ^^ ' 
(C'LXII) 
Baeyer-Vi l l iger oxidat ion of 3p-hydroxycholest -4-en-6-
one (CLXIII) with 1.1 mole equivalent of m-chloroperbenzoic 
acid in benzene solut ion for 2 days at room temperature gave 
two major products , 3p-hydroxy-4p,5-epoxy-5p-cholestan-6-one 
(CLXIV) and the enol lactone (CLXV), accompanied by a l i t t l e 
of the 4p,5p-epoxy lactone (CLXVI)'^^. 
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(CDCIII) 
mCPB^ 
1.1 mole^ 
2 days 
• > 
(CLXV) (CLXVI) 
3a-Hydroxycholes t -4-en-6-one (CLXVIl) under s i m i l a r t r e a t -
ment fo r 20 houx^ afforded 3a-hydroxy-4a-5-epoxy-5a-cho les tan- -
6-one (CLXVIII) and t h e 4p ,5p-epox ide (CDCIX)^^. -When the 
r e a c t i o n t ime was longer (2 days) (CLXVIl), gave only t r a c e s 
of t h e epoxy ketones (CLXVIII-CLXIX) and t h e s e underwent a 
B a e y e r - V i l l i g e r ox ida t ion to t h e s t e r e o i s o m e r i c epoxy l a c t o n e s 
(CLXX--CLXXI) alongwith t h e enol l ac tone (CLXXII) 46 
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mCPBA 20 h r s 
(CLXVH) 
^mCPBA (cD(X) (CLXXI) 
2 d a y s 
HO' 
+ (CCCVIII) + (CDCIX) 
(CLXXII) 
The B a e y e r - V i l l i g e r o x i d a t i o n of 3 p - a c e t o x y c h o l e s t - 5 - e n -
7-one (CLXXIII) w i t h p e r b e n z o i c a c i d unde r v a r y i n g c o n d i t i o n s , 
u s i n g e i t h e r p - t o l u e n e c s u l p h o n i c a c i d or p e r c h l o r i c a c i d as 
51 t h e c a t a l y s t was r e p o r t e d by Ahmad e t a l . . O x i d a t i o n of t h e 
k e t o n e (CLXXIII) i n p r e s e n c e of p - t o l u e n e s u l p h o n i c ac id a f f o r -
ded 3 p - a c e t o x y - 7 a - o x a - B - h o m o c h o l e s t - 5 - e n - 7 - o n e (CLXXIV), 
92 
3p-acetoxy-6-oxa-5-formyl-5p-cholestan-7-one (CLXXV) and an 
inseparable mixture of the seco-acids, 3p-acetoxy-5-keto-5,7-
seco-6-norcholestan-7-oic acid (CLXXVI) and 5-keto-5,7-seco-
6-norcholest-3-en-7-oic acid (CLX<VII). Under s imilar r eac -
t ion condi t ions cholest-5-en-7-one (CLXXVIII) gave the seco 
acid (CDCXIX). 
^8^17 
(CDCXIII) R = OAc 
(CLXXVIII) R = H 
COOH 
(CLXXVI) R = OAc 
(CLXXIX) R = H 
V ^ O CO COOH 
(CLKXVII) 
3p-Methoxycholest-b-en-7-one (CLXXX) on Baeyer-Vill iger 
oxidation gave the lactone (CLXXXI) . 
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(CLXXX) (CLXXXI) 
Pe rac id ox ida t ion of 1 6 - a r y l i d e n e - a n d l 6 - a l k y l i d e n e - 5 a -
53 andros t an -17-ones were r e p o r t e d by Chagonda and Marples 
Ox ida t i on of t h e 16 -a ry l i dene ketones (CLXXXII - CLKXXIV) 
with t r i f l u o r o p e r a c e t i c ac id in t h e presence of disodium 
hydrogen phosphate in d ich loromethane afforded the epoxy k=e 
ke tones (CLXXXVIXIa-CXC) r e s p e c t i v e l y . Oxida t ion of t h e 
methoxybenzylidene ketone (CLXXXV) with t r i f l u o r o p e r a c e t i c 
ac id gave t h e epoxy enol l a c t o n e (CXCIII) and the rearrangement 
p r o d u c t s , p -d ike tones (CXCIV) and (CXCV). I sopropyl idene 
ketone (CLXXXVI) on s i m i l a r t r e a tmen t afforded t h e epoxy 
ke tone (CXCI). S imi l a r o x i d a t i o n of the 2 -bu ty l idene ketone 
(CLXXXVIl) gave a mixture of c i s - and t r a n s - a-epoxides 
(CXCIIa) and the c i s - and t rans- (3-epoxides (CXCIIb). However, 
t h e a , p - u n s a t u r d t e d d - l a c t o n e s were not ob ta ined by them. 
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Discussion 
A number of papers dealing with peracid oxidation of 
s t e r o i d a l ketones have appeared in the recent yea rs . These 
included sa tura ted as well as a ,p-unsaturated ketones with 
carbonyl group located at d i f fe ren t pos i t ions , spec ia l ly 
per ta ining to r ings A and B. A var ie ty of rearranged products 
spec ia l ly from a,p-unsaturated subs t ra tes have been obtained 
from these r e a c t i o n s , the nature and composition of the pro-
ducts depending mainly upon the oxidant used, i t s concentra-
t i o n , ca t a lys t and reac t ion t imes. 
Our laboratory has reported in the past several very 
in t e r e s t i ng observations in the area of oxasteroid 
44 47.49—51 syntheses * by Baeyer-Vill iger oxidation of s t e ro ida l 
ketones. Recently the synthesis of (XVI-XVIl), (CXI-CXIl), 
(CXIV)-'-^ and (XIX-XXI), (CXVI-CXIX), (CXXI-CXXII)-'--'- were 
repor ted . 
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(XVI) 
(XIX) 
^8^17 
(XVII) 
d ^ 0 
CHO 
(XX) (XXI) 
(CXII) 
0 ^ 0' 
COOCH, 
(CXVI) 
MeO, 
• c i o c 
(CXIX) 
MeO^C 
HOOC 
(CXXII) 
104 
In the l i g h t of t h e above o b s e r v a t i o n s t h e work was 
extended for t h e s tudy of s i m i l a r r e a c t i o n wi th e a s i l y a c c e -
s s i b l e s t e r o i d a l enediones namely c h o l e s t - 4 - e n e - 3 , 6 - d i o n e 
(CXLVIII) and s i t o s t - 4 - e n e - 3 , 6 - d i o n e (CXCVI). I t was a n t i c i -
pa ted t h a t due t o t h e p resence of two oxo f u n c t i o n s a longwith 
t h e double bond, i n con juga t ion t o bo th , wide v a r i e t y of 
p roduc t s a r e p o s s i b l e as suggested e a r l i e r a l s o . The v a r i a -
t i o n in c o n d i t i o n s was a l s o expected t o g ive d i f f e r e n t 
d i s t r i b u t i o n of p r o d u c t s . 
CgH^y ?io": 
(CXLVIII) 
This indeed was realized partly when the two diones 
(CXLVIII) and (CXCVI) were subjected to the Baeyer-Villiger 
oxidation with perbenzoic acid using different molar ratios 
and different reaction times. The products thus obtained, 
on careful separation, were identified on the basis of ele-
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menta l a n a l y s i s , s p e c t r a l s t u d i e s and in few c a s e s by 
analogy with p rev ious r e p o r t e d r e s u l t s or chemical c o n v e r s i o n . 
B a e v e r - V i l l i a e r o x i d a t i o n of c h o l e s t - 4 - e n e - 3 t 6 - d i o n e (CXLVIII) 
wi th perbenzoic ac id 1 molar and 60 hours r e a c t i o n time ; 7a~ 
Hydroxvcholes t -4-ene- -3 .6-d ione (CXLIX). 4-hvdroxv~6-methoxy-
c h o l e s t ^ - 4 , 6 - d i e n - 3 - o n e (CL) and 5a.7aa-oxido-6--oxa-B~homo-
c h o l e s t a n e - S . y - d i o n e (CLI) : 
Reac t ion of c h o l e s t - 4 - e n e - 3 , 6 - d i o n e (CXLVIIl) wi th 1 mole 
e q u i v a l e n t of perbenzoic ac id using p - t o l u e n e s u l p h o n i c acid as 
t h e c a t a l y s t i n dark f o r 60 hours a t room t e m p e r a t u r e , a f t e r 
work up and column chromatography over s i l i c a g e l afforded 
t h r e e compounds with m .p . , 165, 100 and 115°. 
CgHj_y 
0^ 
(CXLIX) 
PBA 
> 
1 mole, 60 h r s 
(CXLVIII) 
'OH 
(CLI) 
OH 
(CL) 
CH. 
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Charac te r iza t ion of the compound. m«D. 165 as 7a-hvdroxv 
choles t -4-ene-3 .6-d ione (CXLIX) : 
The compound, m.p. 165° analysed for C27H O , indicated 
the incorporat ion of only one oxygen atom. The u .v . absorp-
t ion maximum at 245 nm ( £ 12216) evidenced the presence of 
a ,p-unsa tura ted chromophore. The i . r . spectrum of the compound 
showed bands a t 3330, 1700, 1680, 1625 and 1040 cm"-'". The 
absorption band at 3330 cm was assigned t o OH group and 
peaks at 1700 and 1680 cm" indicated the presence of more-
than one carbonyl group. 
The n .m.r . spectrum of the compound displayed s igna ls at 
d 3.98 (IH, b rs , C^-pH), 6.1 (iH, s, C^-H), 2.35 (3H, m, OH 
and Cg-H^), 1.15, 0 . 9 , 0 .81 , 0.7 (other methyl p ro tons ) . 
On the bas is of the s p e c t r a l data the compound i s 
iden t i f i ed as 7a-hydroxycholest-4-ene-3,6-dione (CXLIX) 
Charac te r iza t ion of the compound, m.p. 100° as 4-hvdroxv-6-
methoxvcholesta-4.6-dien-3-one (CL) : 
The compound, m.p. 100° was analysed for C2pH^.02. The 
u .v . absorption maximum at 335 nm ( ^ 22700) suggested a 
dienone l i ke chromophore with a hydroxyl group a t o keto 
funct ion . The compound in i t s i . r , spectrum gave bands at 
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3400, 1650, 1608, 1200, 1060 and 1030 cm~^. These i.r. values 
indicated the presence of OH group, a,p-unsaturated carbonyl 
group and C=C bond. 
The n.m.r. spectrum of the compound showed singlets at 
d 5.76(1H, brs, C^-H), 3.7l(3H, s, OCH3), 2.3(2H, m, OH and 
C2-H2), 1.1, 0.91, 0.81 and 0.73 (other methyl protons). 
On the basis of elemental analysis and spectral data the 
compound, m.p. 100 is identified as 4~hydroxy-6-methoxy--
cholesta-4,6-dien-3-one (CL) 
Characterization of the compound, m.p. 115 as 5a«7aa-oxido--
6-oxa--B-homocholestane--3.7-dione (CLI) : 
The compound, m.p. 115° analysed for C27H.2*^4* The u.v. 
spectrum was found to be featureless in the region 200-360 nm. 
The i.r. spectrum of the compound showed bands at 1798, 
1720, 1180, 1140 and 920 cm"""-. The n.m.r. spectrum gave 
signals at d 5.6 (IH, s, C7a-pH), 2.9 (IH, d, J=15Hz, gem 
coupling) and 2.3 (IH, d, J=15Hz, gem coupling). The latter 
two signals assigned to two non equivalent protons of an 
isolated methylene group^^ (AB system centered at d 2.6) as 
/ H A 
present in (CLi) (C. ). Other signals were observed at 
^ HE 
d 1.10, 0.9, 0.8 and 0.70 (other methyl protons). 
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Mechanism f o r t h e fo rmat ion of o x e t a l a c t o n e (CLI) from 
(CXLVIII) i n v o l v i n g in te rmediacy of (CXLIX) i s g iven in 
Scheme-1 
( scheme- l ) 
CgHj^ y 
(CXLVIII) 
H 
Epoxida t ion 
-> 
H^  
^ 
o x i d a t i o n 
-> 
-H' 
Hii'C;$-H 
""OH 
\ 
\ -
• > 
H 
- > 
(CLI) 
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On t h e b a s i s of e l emen ta l a n a l y s i s and s p e c t r a l d a t a 
t h i s compound i s i d e n t i f i e d as 5a ,7aa-oxido-6-oxa-B-homo 
c h o l e s t a n e - 3 , 7 - d i o n e (CLI) 49 
B a e y e r - V i l l i q e r o x i d a t i o n of c h o l e s t - 4 - - e n e - 3 , 6 - d i o n e (CXLVIII) 
wi th perbenzoic ac id 1 molar and 90 hours r e a c t i o n t ime : 4-
Hvdroxv-6-methoxvcholesta-4«6~dien-3--one (CL). 5a »7aa-oxido-
6 -oxa-B-homocho les t ane -3 .7 -d ione (CLl ) , 4~keto-3--oxa--A--homo-6. 
7~secocholest--4a-en-8--formvl~6--oic acid (CXCVII) and 3.4--diketo-
6.7->sechocholestan--8-formvl--6~oic ac id (CXCVIII) : 
React ion of c h o l e s t - 4 - e n e - 3 , 6 - d i o n e (CXLVIII) wi th 1 mole 
e q u i v a l e n t of perbenzoic ac id using p - t o l u e n e s u l p h o n i c ac id as 
t h e c a t a l y s t i n dark fo r 90 hours a t room t e m p e r a t u r e , a f t e r 
work up and c a r e f u l s e p a r a t i o n by p r e p a r a t i v e t . l . c . afforded 
o i l s 'A ' and ' B ' a longwith t h e compound (CL) a s ob ta ined in 
e a r l i e r expe r imen t . 
CgH^y 
1 mole, 
90 h r s 
(CXLVIII) 
(CL) + (CLI) 
(CXCVII) (CXCVIII) 
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Charac te r i sa t ion of o i l *A* as mixture of 5a.7aa-oxldo-6-oxa-
B-homocholestane--3.7"dione (CLi) and 4-keto-3-oxa-A-homo--6.7-
^ecocholest-4a-en-8~formvl-6-oic acid (CXCVII) : 
The i . r . spectrum of the sample showed bands at 2550-3350, 
1795, 1725, 1690, 1180 and 915 cm" . I t s n .m.r . spectrum gave 
s ignals a t d 8.07 (IH, d, CHO), 7.45 (IH, b rs , COOH), 6.65(lH, 
s , C4a-H), 5.57 (IH, s, C7a-pH), 4.2 (2H, m, C^-U^), 2.95 (IH, 
d, J=l6Hz), 2.43 (IH, d, J=l6Hz), 1.02, 0 .85 , 0 .78, and 0.67 
(o ther methyl p ro tons ) . 
The i . r . bands at 1795, 1725, 1180, 915 cm"'*' and n.m.r . 
s igna l s at d 5.57, 2 .95, 2.43 suggested the presence of oxeta-
lactone (CLI) in the o i l as evidenced by the t . l . c , a l s o . The 
add i t iona l i . r . values 3350 br , 1690 cm" showed the presence 
of carboxylic group and a ,^-unsatura ted carbonyl group. The 
n.m.r . s ignals a t d 8.07 as doublet and 7.45 as broad s igna l 
in tegra t ing for one proton each can be assigned t o aldehyde 
proton and carboxylic proton, respec t ive ly as in s t ruc tu re 
(CXCVII). S ing le t at d 6.65 for one proton could be assigned 
to C4a-vinylic hydrogen in (OCCVIl). Another mul t ip le t d 4.2 
in t eg ra t ing for two protons indicated the presence of O-CH2 
group as in (OCCVII), 
A probable mechanism for the formation of (CXCVII) from 
(CXLVIII) i s given in Scheme-2. 
I l l 
Scheme--2 
CgH^y 
(CXLVIII) 
/ " " H ^ ^ H^O 
-> 
0 
Oxidation 
-> CHO 
COOH 
(CXCVII) 
Thus on the basis of above discussion the o i l *A' was 
t e n t a t i v e l y character ized as a mixture of 5a ,7aa-oxido-6-
oxa-B-homocholestane-3,7-dione (CLI) and 4-lceto-3-oxa-A-homo-
6,7-secDcholest~4a-en-8-formyl-6-oic acid (CXCVII). 
Charac te r iza t ion of o i l *B* as 3 .4-d ike to-6 .7-secocholes tan-
8-formvl-6-oic acid (CXCVIII) : 
The o i l *B' analysed for C2yH^ 0 , showed i . r . bands a t 
- 1 Broad band at 3100-3450, 1730, 1710, 1700 and 1590 cm 
3100-3450 cm" may be assigned t o carboxyl s t r e t ch ing f r e -
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quency while bands at 1730, 1710 and 1700 cm" showed the 
presence of more than two carbonyl groups. 
The n.m.r. spectrum of the compound gave a doublet at 
d 8.95 integrating for one proton, which could be assigned 
to aldehyde hydrogen as in (OCCVIII) and its splitting 
nature clearly indicated the presence of only one neighbour-
ing proton. Broad singlet at d 7,8 for one hydrogen was 
assigned to carboxylic hydrogen. The C2-methylene protons 
appeared as a multiplet at d 2,05. The angular and side chain 
methyl protons gave signals at d 1.25, 1.1, 0.85, 0.77 and 
0.65. 
The formation of (CXCVIII) from (CXLVIII) is explained 
on the basis of the mechanism suggested in Scheme-3. 
C8Hl7 Scheme-3 
(CXLVIII) 
(CXCVIII) 
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The e l e m e n t a l a n a l y s i s and t h e s p e c t r a l v a l u e s of o i l 
•B* can b e s t be accounted f o r by c o n s i d e r i n g t h e s t r u c t u r e as 
3 , 4 - d i k e t o - 6 , 7 - s e c o c h o l e s t a n - 8 - f o r m y l - 6 - o i c ac id (CXCVIII). 
B a e v e r - V i l l i q e r o x i d a t i o n of c h o l e s t - 4 - e n e - 3 . 6 - d i o n e (CXLVIII) 
w i th perbenzoic ac id 2 molar and 60 hours r e a c t i o n t ime : 5a . 
7aa-Oxido~6--oxa-B-homocholestane-3.7-dione (CLI)« 3.4--diketo~ 
6 . 7 - s e c o c h o l e s t a n - 8 - f o r m v l ~ 6 - o i c ac id (CXCVIII). 3-oxa-A-homo-
7a~hvdroxvcholes t -4a- -ene~4.6-d ione CCXCIX). 3 .7 -d ioxa -ArB-b i s 
homocholes t -4a- -ene-4 .6-d ione (CC) and methyl 5 a « 6 - d i k e t o - 5 - o x a -
B-homo--4-nor--3«5-secocholestan~3--oate (CCI) : 
Reac t ion of c h o l e s t - 4 - e n e - 3 , 6 - d i o n e (CXLVIIl) with 2 mole 
e q u i v a l e n t of pe rbenzo ic ac id under usua l c o n d i t i o n s f o r 60 
hours a f t e r work up and s e p a r a t i o n by p r e p a r a t i v e t . l . c . p r o -
v ided t h r e e new compounds as o i l s 'C* , 'D* and a s o l i d compound 
with m.p. 193° a longwi th compound (CLi) and (CXCVIIl) as 
ob ta ined in e a r l i e r expe r imen t s . 
^8^17 
(CLI) + (CXCVIII) + 
PEA 
- > 
2 mole, 60 h r s 
(CXLVIII) 
y^y 
'"OH 
(cxcix) 
114 
H3C00e 
(cc) (CCI) 
Characterization of oil 'C* as 3--oxa-A--homo--7a-hvdroxvcholest-
43-606-4.6-011006 (CXCIX) : 
The o i l 'C* analysed f o r ^27^A2'^4* ^^'^^^^^^^ t h e i n c o r p o -
r a t i o n of two oxygens t o t h e s u b s t r a t e (CXLVIIl) du r ing t h e 
course of the r e a c t i o n . I t s n . m . r , spectrum d i s p l a y e d bands 
a t 3425, 1725 and 1670 cm'"-'-. The a b s o r p t i o n band a t 3425 cm"-"-
can be ass igned t o OH group and peaks a t 1725 and 1670 cm" 
i n d i c a t e t h e p r e s e n c e of l a c t o n e and a , p - u n s a t u r a t e d 
ca rbony l r e s p e c t i v e l y . Thus two p o s s i b l e s t r u c t u r e s (CXCIX) 
and ( e c u ) may be proposed f o r t h e sample. 
^8^17 
(CXCIX) 
Ml.OH 
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The distinction between the two isomeric structures was 
made possible by n.m.r, spectrum, which exhibited a singlet 
at d 6.77 integrating for one hydrogen, which was assigned to 
C4a-vinylic hydrogen. Another broad multiplet at d 4.7 for two 
49 
protons, which could be assigned to C2-H2 ^^ ^ " structure 
(CXCIX). In the case of alternate structure (CCIl) these pro-
tons are likely to appear around d 2.3 . Multiplets at d 4.05 
49 
and 3.52 are characteristic of C^-pH and OH. In the isomeric 
structure (CCIl) the Cy-pH is expected to have a much lower 
chemical shift and further that such derivatives are usually 
not observed because of their instability. Other signals 
appeared at d 1,3, 0,84, 0.76 and 0.62 (methyl protons). 
On the basis of foregoing discussion oil *C* can best be 
tentatively formulated as 3-oxa-A-homo-7a-hydroxycholest-4a-
ene-4,6-dione (CXCIX). 
Characterization of oil 'D* as 3.7-dioxo-A.B-bishomocholest-4a-
ene-4.6-dione (CC) : 
Th e o i l *D' analysed for C27H^2^4* displayed bands a t 
1705-1725 cm""'-. The broad band from 1705-1725 cm"-'" indicated 
the presence of more than one carbonyl group. Thus on the 
basis of elemental analysis four poss ible s t r u c t u r e s may be 
proposed for the oi ly sample. 
^8^17 
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(cc) 
(CCIII) 
(CCIV) 
(ccv) 
X = Y' = 0 ; Y = X* = CO 
X = Y' = COj Y = X' = 0 
X = X« = 0 ; Y = Y' = CO 
X = X' = CO; Y = Y' = 0 
Distinction among these structures was made on the basis 
of n.m.r. spectrum, which exhibited a broad singlet at d 6.68 
integrating for one proton which could be assigned to C4a-
vinylic proton as in structure (CC). A broad multiplet from 
d 3.9-4,6 integrating for four protons, suggests the presence 
of two O-CH2 groups. The possible isomeric structures 
(CCIII-CCV) can be easily discarded in favour of (CC) due to 
the fact that none of these shows two O-CH^ groups. Signals 
for angular and side chain methyl protons were observed at 
d 1.23, 0.85, 0.77 and 0.65. 
On the basis of elemental analysis and spectral data oil 
'D' is tentatively characterized as 3,7-dioxa-A,B-bishomo-
cholest-4a-ene-4,6-dione (CC). 
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Characterization of the compound, m,p. 193 as methyl 5at6-
diketo-5-ox^~B-homo-4-nor-3.4~secocholestan--3-oate (CCI) : 
The compound, m,p. 193 analysed for C^yH O and its 
mass spectrum gave molecular ion peak at m/z 448, indicated 
the incorporation of three oxygen atoms to the substrate 
(CXLVIII) during the course of the reaction. The i.r. 
spectrum of the compound displayed bands at 1730 and 1715 cm" , 
The strong band at 1730 with a weak band at 1715 cm" showed 
the presence of more than one carbonyl group, A weak band at 
3400 cm" indicate the presence of CH group, which can be 
accounted by considering the partial enolic form. It is 
pertinent to mention that the enolic ^  ^ form is not 
possible in(cCVl)and helped discarding it. 
98^17 
(CCI) 
H3CO 1 °V°' 
C8H17 
(CCVI) 
The n . m . r . spectrum of t h e compound showed a sharp 
s i n g l e t a t d 3 .55 i n t e g r a t i n g f o r t h r e e p r o t o n s , which could 
118 
O 
be assigned to -C-OCH^ protons. Another multiplet appeared at 
d 2.4 for four protons ascribable to ^^-^2 ®"°' ^ 7"'^ 2 ^ ® ^" 
structure (CCI). Another singlet for three protons at d 1,45 
can be ascribed to the C,n protons, this downfield shift is 
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attributed to the fact that C,Q is bonded to oxygen atom . 
Weak signal at d 6.3 is characteristic of vinylic hydrogen, 
showing the possibility of enolization in the structure (CCl). 
Other signals were observed at d 1.15, 0.82, 0.75 and 0.62 
(other methyl protons). 
A reasonable mechanism for the formation of (CCI) from 
(CXLVIII) is given Scheme-4. 
Scheme~4 
CgHj_7 
(CXLVIII) 
-H — > 
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oKo 
OHC 
o x i d a t i o n 
HoCOH OHC 
-H 
-> 
H3COOG 
oxidation r ^ ^' ' ' '^ A 
H C^CXDC 0 / 
O ^ 
(CCI) 
The mul t ip le t for four protons at d 2 .4 , s i n g l e t at 
d 1,45 for C,Q-methyl and the absence of mul t ip l e t at about 
d 3.5 expected for C7a protons in (CCVI) and the mechanism 
proposed go in favour of the formulation of t h i s compound 
as (CCI) r a the r than the poss ible isomer (CCVl). This .• 
s t ruc tu re (CCI) i s fu r the r supported on the basis of the 
mass fragmentation pa t te rn observed. 
Some of the important fragment ions observed in the 
mass spectrum of the compound (CCI) can be explained as 
shown in Scheme-S, 
Scheme-5 : 120 
-H* 
m, i/z 447 <- H3COO 
-CO 
^ m/z 406 
m/z 420 <- Mt 448 (CCI) 
CgHj_y 
6' 0 
H3C0-g . 0 ^ 
sy 
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Baever-Vll l iaer oxidation of cholest-4-ene-3.6~dione (CXLVIII) 
with perbenzoic acid 3 molar and 90 hours r eac t ion time ; 6-
Keto-7-oxa-B-homo-2.3-seco--2--hvdroxvcholest--4~en-3-oic acid 
(CCVIl) and 3--keto-6.7~seco-'7-hvdroxvcholest-4-en~6-oic acid 
(CCVIII) : 
Reaction of cholest-4-ene~3,6-dione (CXLVIIl) with 3 mole 
equivalent of perbenzoic acid using p-toluenesulphonic acid 
as the c a t a l y s t in dark for 90 hours at room temperature a f t e r 
work up and separat ion by p repara t ive t . l . c . provided two 
compounds as o i l *E' and ' F ' , 
CgHj^y 
PBA 
- ^ 
3 mole, 90 hrs 
(CXLVIII) 
HOOC 
(CCVII) 
(CCVIII) 
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Charac te r iza t ion of o i l 'E* as 6--keto-B~homo-2.3-seco--2-
hvdroxvcholest-4-en-3-oic acid (CCVIl) : 
The o i l 'E* analysed fox C27H^40p^ and displayed i . r . 
bands a t 2500-3500 (OH and COOH), 1720 ( £ lactone carbonyl) , 
1695 (C=C-COOH), 1600 (C=C), 1230, 1170 (C-O) cm""'-. 
The n .m.r . spectrum of the sample showed a broad mul t i -
p l e t a t d 4 ,9 -5 ,7 in t eg ra t ing for two protons, which could be 
assigned to COOH and OH as in s t r u c t u r e (CCVIl). The C^-
vinyl ic proton appeared as a s i n g l e t at d 6,57. Other mul t i -
p l e t s at d 4,08 and 3,55 i n t e g r a t i n g for two protons each 
respec t ive ly can be ascribed t o O^-U and C_ -H-. The 
angular and side chain methyl protons gave s igna ls a t d 1,35, 
1 ,1, 0 ,85 , 0.77 and 0 ,65 , 
In se r t ion of t h ree oxygen atoms and the s p e c t r a l data 
can best be accounted for by considering the s t r uc tu r e as 
6-keto-7-oxa-B-homo-2,3-seco-2-hydroxycholest-4-en-3-oic 
acid (CCVIl), This may be taken as t e n t a t i v e c h a r a c t e r i z a -
t ion of the molecule in absence of fu r the r s t u d i e s . 
Charac te r iza t ion of o i l *F' as 3-keto-6.7-seco-7-hvdroxv-
choles t -4-en-6-o ic acid (CCVIII) : 
The o i l ' F ' analysed for C^yH.,0 , showed i , r , bands at 
3400, 2600-3250, 1700, 1670, 1605, 1170-1210 and 1130 cm"-"-. 
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The bands a t 3400, 2600-3250 indicated the presence of 
hydroxyl group and carboxyl group. Peaks a t 1700, 1670 
cm"" showed the presence of more than one carbonyl group and 
t h a t a double bond i s in conjugation. 
The n .m.r . spectrum of the compound exhibi ted s ignals 
a t d 7.05 (2H, b r s , OH and COOH), 6.75 (IH, s , C^-H), 3.5 
(2H, m, Cj-H^)» The broadened s i n g l e t a t d 7.05 in tegra t ing 
for two protons could be assigned t o carboxylic proton and OH 
proton as in s t r uc tu r e (CCVIIl). The C^-vinylic proton 
appeared as a s i n g l e t a t d 6 .75. Another mul t ip le t at d 3.5 
in tegra t ing for two protons, showing the presence of e lec t ron 
withdrawing oxygen atom adjacent, the re fore , i t can be 
assigned to C^-H^ as in (CCVIII). Other s igna l s were observed 
at d 1.32, 1.15, 0 .85 , 0.77 and 0.65 (other methyl pro tons) . 
On the bas is of foregoing discuss ion o i l 'F* i s t e n t a -
t i v e l y character ized as 3-keto-6,7-seco-7-hydroxycholes t -4-
en-oic acid (CCYIII). 
Baever-Vi l l iaer oxidation of cho les t -4 -en-3 .6 -d ione (CXLVIII) 
with perbenzoic acid 4 molar and 90 hours r eac t ion time t 6-
Keto-1.3-seco-2-nor-l-formvloxv-4-hvdroxv-7-oxa-B-homo-5a-
choles tan-3-oic acid (CX:iX) and 6-keto-2 .3-seco-4-hvdroxvl-7-
oxa-B-homo-5a-cholestan-1.4-dicarboxvlic acid (CCX) : 
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Reaction of cholest-^-ene-3,6~dione (CXLVIII) with 4 mole 
equivalent of perbenzoic acid using p-toluenesulphonic acid as 
the catalyst in dark for 90 hours at room temperature, after 
work up and separation by preparative t.l.c. provided two 
compounds as oil 'G* and *H', 
CgH-j^ y 
4 mole, 90 hrs 
(CXLVIII) 
Charac te r iza t ion of o i l *G* as 6-keto-1.3-seco-'2-nor--l--
formvloxy-4--hvdroxY-7-oxa--B-homo-5a-cholestan-3~oic acid 
(CCIX) : 
The o i l *G' analysed for C^^ H O , which shows the 
incorporat ion of f ive oxygen atoms during the course of reac-
t i o n . The i . r . spectrum of the sample showed a broad band 
from 2500-3400 cm" i s c h a r a c t e r i s t i c of (M and COOH group. 
Broad band was observed at 1725-1700 cm" suggesting the 
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presence of more than two carbonyl groups. Thus on the basis 
of i.r. and elemental analysis two possible structures (CCIX) 
and (CCXI) may be proposed for the sample. 
COOH 
CQH^J 
(CCIX) (CCXI) 
Its n.m.r. spectrum showed signals at d 7,45 (IH, brs, 
OCHO), 5.77 (2H, brm, COOH and OH), 4.05 (2H, dd, J=14Hz, 
8Hz, C^-H^), 3.55 (3H, brm, C7a-H2 and C^-H). 
The doublet of doublet at ^ 4.05 is ascribable to 
l^'"^ 2 ^ ® ^" both the possible structures but the distinction 
is possible due to the broad multiplet at d 3,55 for three 
protons which could be ascribed to C.-H and Cy -H_ merged 
together as in structure (CCIX). In the alternate structure 
(CCXI) these protons are expected to be separated and C~ -H 
appearing at higher values. Other signals are observed at 
d 1.27, 1.07, 0.85, 0.75 and 0,65 (other methyl protons). 
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The re fo re , on t h e b a s i s of t h e n . m . r . s i g n a l s t h e s t r u c 
t u r e (CCIX) i s p r e f e r r e d over (CCXi) and o i l 'G* i s t e n t a t i -
ve ly formula ted as 6 - k e t o - l , 3 - s e c o - 2 - n o r - l - f o r m y l o x y - 4 -
hydroxy-7-oxa-B-homo-5a-cho les tan -3 -o ic ac id (CCIX). 
A p robab le mechanism f o r t h e format ion of (CCIX) from 
(CXLVIII) i s sugges ted in Scheme-6. 
Scheme-6 
CgHj^ y 
Epoxida t ion 
• > 
(CXLVIII) 
HO. 
l^o.H'*-
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HOOC 
(CCX) 
Charac te r i sa t ion of o i l *H* as 6--keto--2«3-seco-4-hvdroxY-
7-oxa-B-homo-5a--cholestan-l,4-dicarboxvlic acid (CCX) : 
The o i l 'H' analysed for C^yH.^O- and showed i . r . bands 
a t 3450, 2600-3175, 1700-1725, 1260 and 1140 cm"-"". The band 
from 2600-3175 cm" may be assigned to carbonyl s t re tch ing 
-1 frequency while another broad band at 1700-1725 cm 
the presence of more than one carbonyl group. 
indicated 
Its n.m.r. spectrum gave a singlet at 6 6.85 integrating 
for one hydrogen can be ascribed to carboxylic proton as in 
structure (CCX), Broad multiplet at d 6.2 for two protons, 
could be assigned to another carboxylic proton and OH proton. 
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Another mul t ip le t at d 3.52 in t eg ra t ing for t h r e e protons 
which can be a t t r i b u t e d to C^-H and Cj -H^ merged together 
as in s t ruc tu re (CCX), These protons are expected to be 
separated and Oj -H^ appearing at higher f i e ld in the i s o -
meric s t ruc tu re ( CCXa )• The angular and side chain 
methyl proton gave s ignals a t d 1,32, 1.15, 0 ,85 , 0.76 and 
0 .65 . 
Therefore, in accordance with the composition and 
spec t r a l p rope r t i e s the compound o i l 'H* is t e n t a t i v e l y 
character ized as 6-keto-2,3-seco-4~hydroxy-7-oxa-B--homo-
5a-cholestan"-l ,4-dicarboxylic acid (CCX). 
Baever-Vi l l iaer oxidation of s i t 6 s t -4 - ene -3 .6 -d ione (CXCVI) 
with perbenzoic acid 2.5 molar and 60 hours r eac t ion time i 
5a.7aa~Oxido-6--oxa-B--homo-sitostane-3,7-dione (CCXIl), 6-keto-
3 .4-secosi tos tan-56-formvl-3-oic acid (CCXIII). 7-oxa-B~homo-
3S.5-dihvdroxv-5a-s i tos tane-4 .6-dione (CCXIV). methvl 3-keto-
6 .7-secosi tbs t -4-en-7-oic- -6-oate (CCXV) and 3. 5 - d i k e t o - 4 ^ -
hvdroxv-5.6-secosi tos tan-6-oic acid (CCXVI) : 
Si tost--4-ene-3,6-dione (CXCVI) was t r ea ted with 2 ,5 mole 
equivalent of perbenzoic acid using p~toluenesulphonic acid 
as the c a t a l y s t in dark for 60 hours a t room temperature, 
a f t e r work up and separa t ion by preparat ive t . l . c . provided 
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f i ve f r a c t i o n s , two as so l ids with m.p. 116 and 152 , and 
th ree as o i l s *I*, *J* and 'K*. 
^10^21 (CCXII) 
PBA 
-> 
a^<:^ 2,5 mole, 60 hrs 
(cxcvi; 
HOOC 
(CCXIII) 
JOOH 
(ccxv) 
OH 
(CCXVI) 
OOH 
Charac te r iza t ion of the compound m.p. 116 as 5a.7aa-oxido-
6~oxa-B--homositostane-3.7-dione (CCXIl) : 
The compound, m.p. 116° analysed for ^o^Aff^A' ^^'^^ 
the molecular composition i t i s evident tha t two oxygen atoms 
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have been added to (OCCVI) during the course of reaction. 
The l.r. spectrum of the compound displayed bands at 
1795, 1725, 1190 and 918 cm" . The n.m.r. spectrum gave 
signals at d 5.57 (IH, s), 2.95 (IH, d, J=16Hz, gem 
coupling) and 2.42 (IH, d, J=16Hz, gem coupling). The latter 
two signals are ascribable to two non equivalent protons of 
an isolated methylene group (AB system centered at 6 2.68) as 
present in (CCXIl). A sharp singlet at 6 5.57 integrating 
for one proton in n.m.r. spectrum of (CCXIl) could be 
assigned to C7-pH. The strong i.r. bands at 1795 and 918 
cm" can be assigned to C=0 and C-O-C linkage of the oxeta-
lactone moiety. These spectral values in comparison with the 
previous reported values of oxetalactone in the cholestane 
series suggested that the compound with m.p. 116° is having 
Same oxetalactone moiety as in structure (CCXIl). Other 
signals were observed at d 1.52, 1.02, 0.83, 0.75 and 0.67 
(other methyl protons). 
On the basis of above discussion, the compound, m.p. 116 
is characterized as 5a,7aa-oxido-6-oxa-B-homositostane-3,7-
dione (CCXIl). 
o 
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C h a r a c t e r i z a t i o n of the compound, m.p. 152 as 6-ke to- -3 .4-
s e c Q s i t o s t a n - 5 0 - f o r m v l - S - o i c ac id (CCXIII) : 
The compound, m.p. 152° ana lysed for C29H4304* The mass 
spectrum of t h e compound showed molecu la r ion peak a t m/z 460, 
i n d i c a t e d t h e a d d i t i o n of two oxygen atoms du r ing t h e cou r se 
of t h e r e a c t i o n . The compound in i t s i . r . spectrum d i sp l ayed 
bands a t 2540-3150, 1730, 1710, 1540-1640, 1280 and 1170 cm""'-. 
The broad band from 2540-3150 cm" i n d i c a t e d t h e presence of 
ca rboxy l group and peaks a t 1730, 1710 cm" i n d i c a t e d t h e 
p re sence of more than one ca rbony l group. On t h e b a s i s of 
above in fo rma t ion two p o s s i b l e s t r u c t u r e s (CCXIII) and 
(CCXVII) may be proposed f o r t h e compound. 
^10^21 
O^V./^ 
^10^21 
(CCXIII) (CCXVII) 
The n.m.r. spectrum of the compound exhibited a doublet 
at d 8,95 integrating for one proton which can be ascribed to 
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aldehydic proton and also its splitting nature clearly 
indicated the presence of only one neighbouring proton as 
present in (CCXIl), Another multiplet at d 2.1 (4H), could 
be assigned to C2"^2 "^*^  Cy-H^. On the basis of spectral 
properties the other possible structure (CCXVIl) can be dis-
carded, it does not possess an aldehydic group as required 
by the n.m.r. spectrum (d 8.95 d). Other signals were 
observed at 1.07, 0.81, 0.75 and 0,64 (other methyl protons). 
The compound on the basis of foregoing discussion is tenta-
tively characterized as 6-keto-3,4-secositostan-5p-formyl-
3-oic acid (CCXIII). 
This formulation finds support from the fragmentation 
pattern observed under electron impact. Various fragment 
ions obtained can be explained as shown in scheme-7. 
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Scheme-7 
H o i C m 1 + TV 
-C H 
10 21 
m/z 319 < 
m/z 431 <- -CHO HOOi 
> m/z 459 
-> m/z 445 
(CCXIII) MT 460 
^10^21 
m/z 289 
^10^21 \ k 
IT p m/z 3 8 7 
"2 l9 lO 
^10"21 
H 
m/z 318 
+. m/z 386 
-CH3-
\ / 
m/z 371 m/z 371 
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Characterization of oil *I* as T-oxa-B-homo-Sg^S-dihydroxv-
5a-sltostang-4.6-dione (CCXIV) i 
The oil 'I* analysed for ^99^48^5' ^ ^owed bands in its 
i.r. spectrum at 3400, 1728,' 1705 and 1200 cm"-^  indicating 
the presence of ^  lactone carbonyl. Two possible structures 
(CCXIV) and (CCXVIII) may be proposed for the sample. 
10^21 
"°'Xrr° 
(CCXIV) (CCXVIII) 
The d i s t i n c t i o n between t h e two s t r u c t u r e s was made 
p o s s i b l e by i t s n . m . r . spectrum which showed a broad m u l t i -
p l e t a t d 5 .1 (IH) and i t s b roadening na tu re looked l i k e 
C g - a x i a l p ro ton in s t e r o i d a l compounds with A/B r i n g j u n c t i o n 
( t r a n s ) and t h i s sugges ted t h e p re sence of C^a-proton (A/B 
t r a n s ) as in s t r u c t u r e s (CCXIV) and (CCXVIII). Another 
m u l t i p l e t a t d 3.87 i n t e g r a t i n g fo r two p r o t o n s , could be 
ass igned t o C7a-H2 in s t r u c t u r e (CCXIV). In t h e a l t e r n a t e 
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structure (CCXVIII) these protons are likely to appear at 
higher field. The OH proton appeared as a broadened singlet 
at d 3.57, Other signals were observed at d 1.12, 0.8, 0.72 
and 0.65 (other methyl protons). The spectral data support 
the structure 7-oxa-B-homo-3p,5-dihydroxy-5a-sitostane-4,6-
dione (CCXIV) in preference to (CCXVIII), 
The formation of (CCXIV) from (CXCVI) can be tentatively 
explained on the basis of the mechanism suggested in scheme-8. 
Scheme-8 
^10^21 
H2O 
-> 
(CXCVI) 
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Charac te r iza t ion of o i l *J* as methyl 3--keto-6.7-secosl tos t -
4-en~7-oic-6-oate (CCXV) : 
The o i l *J ' analysed for ^2C^48^5 ^^^ showed i . r . bands 
a t 2550-3400 (COOH), 1725 (C-OCH3), 1700 (COOH), 1635 (C=C) 
cm , On the bas i s of elemental ana lys is and i . r . values two 
poss ib le s t r u c t u r e s (CCXV) and (CCXIX) may be proposed for t h e 
sample. 
^10^21 
:ooH 
-COOCHo 
C10^21 
OOH 
(CCXV) (CCXIX) 
The n.m.r , spectrum showed s igna ls at d 7.3 (IH, b r s ) , 
6.6 (IH, s ) , 3.6 (3H, s ) , 2.4 (3H, m). The s i n g l e t s at d 6.6 
and 3.6 c l ea r ly indicated the presence of a v iny l ic proton 
and a l so a e s t e r methyl group as in s t r uc tu r e s (CCXV) and 
(CCXIX). Broad s i n g l e t a t d 7,3 can be ascribed to carboxylic 
proton. Other s ignals were observed at d 1,5, 0 ,82 , 0,75 and 
0,65 (other methyl pro tons) . The i , r . and n .m.r . spec t r a l 
da ta values of the a l t e r n a t e s t ruc tu re (CCXIX) w i l l he 
i den t i c a l as exhibited by (CCXV). Therefore the formation of 
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(CCXY) in preference to (CCXIX) can be explained on the 
basis of the mechanism given in scheme--9, 
Scheme-9 
910^21 
(CXCVI) 
-H + ^ 
•CH, 
H 
CCX)H 
(ccxv) 
On the bas i s of the above discussion t h i s compound o i l 
' J* i s t e n t a t i v e l y character ized as methyl 3 -ke to-6 ,7-seco-
s i t o s t - 4 - e n - 7 - o i c - 6 - o a t e (CCXV) in preference over (CCXIX), 
Charac te r iza t ion of o i l *K* as 3 .5 -d ike to -4^ -hydroxv-5.6-
secos i tos tan-6-o lc acid (CCXVI) : 
Th e oil 'K' analysed for C^pH^gO^. The i.r. spectrum of 
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the sample showed bands at 2500-3360 (COOH and OH), 1715, 
1705 (C=0), 1200 (C-0) cm""'-, which clearly indicated the 
presence of two carbonyl groups along with the carboxyl 
function. Its n.m.r. spectrum gave signals at 5 6.65 as a 
singlet (broadened) suggests a methine proton isolated and 
attached to electronegative OH group which could be involved 
in enolization. The stereochemistry of this carbon is 
difficult to be suggested in the presence of two carbonyl 
groups attached. A broad multiplet as in other cases at 
d 5.77 can be ascribed to the OH and COOH group present in 
the molecule. A multiplet at d 2.32 merging with the 
methylene envelop for four protons further suggests the 
presence of two a-methylene groups. Considering the mecha-
nisms and the course of reaction under such conditions, 
these spectral values can best be accounted for by consider-
ing the structure as 3,5-diketo-4 ^ -hydroxy-5,6-secositostan-
6-oic acid (CCXVI). 
The formation of this compound is explained according 
to the mechanism given in scheme-10. 
Epoxidation 
> 
(CXCVI) 
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H2O 
-> 
-H2O 
• ^ 
OOH 
(CCXVI) 
On the basis of the foregoing arguments the compounds 
obtained as o i l 'K' can be t e n t a t i v e l y formulated as 3 , 5 -
d ike to -4^ -hydroxy-5 ,6 - secos i to s t an -6 -o ic acid (CCXVI). 
Experimental 
Cholest-4-ene-3.6-dione (CXLVIII) : 
Cholesterol (10 g, 25.90 mmol) was suspended in acetone 
(300 ml) in a three necked round bottom flask f i t t e d with a 
s t i r r e r and a dropping funnel . The suspension was s t i r r ed 
for about 30 minutes and then Jones ' reagent (25 ml) was 
added dropwise from the dropping funnel in a course of 45 
minutes . The temperature of the reac t ion mixture was main-
ta ined at 0-5° by external cool ing . After the addit ion was 
complete s t i r r i n g was continued for addi t ional 30 minutes, and 
then cold water (200 ml) was added. The product was collected 
by f i l t r a t i o n and washed thoroughly with water and a i r dr ied. 
The crude product was c r y s t a l l i z e d from acetone to give the 
product (CXLVIII) (2.2 g, 21.33%), m.p. 122-123° (reported^^, 
m.p. 122-123°). 
Baeyer-Vil l iqer oxidation of cholest-4-ene-3.6-dione (CXLVIII) 
with perbenzoic acid 1 molar and 60 hours react ion time : 7a-
Hvdroxycholest-4-ene-3.6-dione (CXLIX). 4-uvdroxv-&-methoxv-
choles ta-4 .6-dien-3-one (CL) and 5a.7aa-oxido-6-oxa-B-homo-
141 
cholestane~3.7-dione (CLI) : 
To a solution of cholest-4-ene-3,6-dione (CXLVIIl) (2 g, 
5,18 mmol) in chloroform (30 ml) was added a chloroform 
solution of perbenzoic acid (1 mole equivalent for 60 hours) 
and a few crystals of p~toluenesulphonic acid monohydrate as 
catalyst and the reaction mixture was allowed to stand at room 
temperature, in dark for 60 hours. The solvent was removed by 
distillation under reduced pressure and the residue extracted 
with ether. The ethereal extract was washed successively with 
water sodium bicarbonate solution ib%) and water and dried over 
anhydrous sodium sulphate. Removal of the solvent provided 
residue (2,1 g) which was chromatographed over silica gel 
(40 g) (each fraction of about 25 ml was collected), Elution 
with light petroleum : ether (10:1) gave 4-hydroxy-6-methoxy-
cholesta-4,6-dien-3-one (CL) which was crystallized from light 
petroleum (0,085 g), m,p.^^ 100° , 
Analysis found : C, 78,66; H, 10.41 
C28H44O3 requires : C, 78,50; H, 10.28?^  
-^ max 3400 (OH), 1650 (C=C-C=0), 1608 (C=C), 1200, 1060, 
1030 cm" , 
d 5,76 (IH, brs, C7-.H), 3,71 (3H, s, OCH3), 2,3 (3H, OH 
and C„-H ), 1,1, 0,91, 0,81, 0.73 (other methyl protons). 
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Further e lu t ion with l i gh t petroleum : e ther (5:1) 
yielded unchanged dione (CXLVIII) (0 .5 g ) , m.p. , m.m.p. 
122°. 
Continued e lu t ion with the same solvent combination 
afforded oxetalactone (CLI), which was c r y s t a l l i s e d from l igh t 
petroleum (0,21 g ) , m.p. , 115 . 
Analysis found : C, 75.50; H, 9.84 
^27^42% requi res : C, 75.34; H, 9.76^ 
•V max 1798, 920 ( < ^ 1 )» 1720 ( £. lactone C=0), 1180, 
1140 cm"-"-. 
d 5.6 (IH, b r s , C7a-pH), [2 .9( lH, d, J=15Hz), 2 .3 (IH, d, 
J=15Hz), gem coupling C^-H ] , 1.10, 0 .9 , 0 . 8 , 0.70 
(other methyl p ro tons) . 
Further e lu t ion with l i gh t petroleum : e the r (2:1) 
furnished 7a~hydroxycholest-4--ene~3,6-dione (CXLIX), which 
c r y s t a l l i z e d from l i gh t petroleum (0.68 g ) , m.p. 165°. 
Analysis found : C, 78 .31 ; H, 10.08 
^7^42^3 ^®^"i^®s : C, 78.26; H, 10.145^. 
^ max 3330 (OH), 1700, 1680 (C=0), 1625 (C=C), 1040 cm"" .^ 
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6.1 (IH, s, C4-H), 3.98 (IH, b r s , C7-pH), 2.35 (3H, m, 
OH and C2-H2; on DO shake, 2H, m, C2~H2), 1.15, 0 .9 , 
0.81 and 0,7 (other methyl p ro tons ) . 
Baever-Vil l iaer oxidation of choles t -4-ene-3 .6-d ione (CXLVIII) 
with perbenzoic acid 1 molar and 90 hours r eac t ion time t 4 -
Hvdroxv'-6--methoxvcholes1;a-4.6-dien-3-one (CL). 5a. 7aa-oxldo-6--
oxa-B~homocholestane--3«7--dione (CLi). 4-keto--3-oxa--A--homo-6.7~ 
secocholest-4a-en--8~formyl-b-oic acid (CXCVII) and 3.4-diketo--
6.7-secocholestan--8~formyl-6-oic acid (CXCVIIl) : 
To a so lu t ion of choles t -4-ene-3 ,6-dione (CXLVIIl) (1.5 g, 
3.76 mmol) in chloroform (25 ml) was added a chloroform so lu -
t i on of perbenzoic acid ( l mole equivalent fo r 90 hours) and a 
few c r y s t a l s of p-toluenesulphonic acid monohydrate as ca t a ly s t 
and the reac t ion mixture was allowed t o stand at room tempe-
r a t u r e in dark for 90 hours. The solvent was removed by 
d i s t i l l a t i o n under reduced pressure and the res idue extracted 
with e the r . The e the rea l ex t r ac t was washed successively with 
water, sodium bicarbonate so lu t ion i^%) and water and dried 
over anhydrous sodium su lpha te . Removal of the solvent 
provided a res idue (1.6 g ) , which ^^3 chromatographed over 
s i l i c a gel (30 g) (each f r ac t ion of about 25 ml was c o l l e c t e d ) . 
Elution with l i g h t petroleum : e ther (20:2) gave (CL), which 
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was r e c r y s t a l l i z e d from l i gh t petroleum (0.80 g ; , m.p. and 
m.m.p. 100 . 
Further e lu t ion with l i gh t petroleum : e ther (20:4) 
afforded 3 ,4-diketo-6,7-secocholes tan-8-formyl-6-oic acid 
(CXCVIII) (0.20 g) as an o i l *B ' . 
Analysis found : C, 72.69; H, 9.52 
C27H42S ^®^^^^®s : C, 72.64; H, 9.41?^ 
'\r max 3100-3450 (COOH), 1730, 1710, 1700 (C=0), 1590, 
1180 cm"-'-. 
d 8.95 (IH, d, CHO), 7.8 (IH, b rs , COOH),,2.05 (2H, m, 
C2-H2), 1.28, 1.1, 0 .85, 0,77 and 0.65 (other methyl 
pro tons) . 
Continued e lu t i on with l i g h t petroleum : e the r (20:6) 
yielded unchanged ketone (CXLVIII) (0.15 g ) , m.p.^^ and 
m.m.p. 122 . 
Elution with the same solvent combination afforded a 
mixture of oxetalactone (CLI) and 4-keto-3-oxa-A-homo-6,7-
secocholest-4a-en-8-formyl-6-oic acid (CXCVIl) (0.47 g) as 
an o i l 'A*. 
O—I 
Y max 3350 (COOH), 1795, 915 (< L »^ '^725 (£ -lactone, 
O ^ O 
(C=0), 1690 (C=C-C=0), 1180 cm"-"". 
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d 8.07 (IH, d, CHO), 7.45 (IH, brs , CCX)H), 6.65 (IH, s, 
C4a-H), 5.57 (IH, s, C7a-pH), 4.2 (2H, m, C2-H2), 
[2.95(1H, d, J=16Hz), 2.43 (IH, d, J=16Hz); gem coupling 
C^-H^], 1.02, 0 .85, 0.78 and 0.67 (other methyl p ro tons) . 
Baever-Vil l iaer oxidation of choles t -4-ene-3 .6-d ione (CXLVIII) 
with perbenzoic acid 2 molar and 60 hours r eac t ion time ! bat 
7aa-oxido-6-oxa-B-homocholestane-3.7--dione (CLI). 3 .4 -d ike to -
6.7--secocholestan. ~8--f ormvl-6--oic acid (CXCVIII). 3--oxa-A-homo-
7a-hvdroxvcholest-4a-ene-4.6-dione (CXCIX). 3.7--dioxa-A.B~bis 
homocholest-4a-ene--4.6-dione (CC) and methyl 5a.6~diketo--5-oxa-
B-homo--4-nor-3.4-secocholestan-3--oate (CCI) : 
Cholest-4-ene-3,6-dione (CXLVIII) (1.5 g, 3.76 mmol) was 
t r ea t ed with perbenzoic acid (2 mole equivalent for 60 hours) 
in usual manner. The reac t ion mixture a f te r work up as repor -
ted e a r l i e r provided a sol id res idue (1.62 g) which was chro-
matographed over s i l i c a gel (30 g) (each f rac t ion of about 
25 ml was c o l l e c t e d ) . Elution with l i gh t petroleum : e ther 
(20:4) gave (CXCVIII) (0.19 g) as an o i l 'B*. 
Further e lu t ion with l i gh t petroleum . e ther (20:6) 
provided unchanged ketone (CXLVIII) (0.10 g) , m.p.^<^ and 
m.m.p. 122°. 
146 
Continued e l u t i o n with the same solvent r a t i o afforded 
the oxetalactone (CLI) (0.25 g) (with t races of impur i ty) . 
The mixture then obtained on fu r the r e lu t i on with ether 
was subjected t o the th in layer chromatography on p l a t e s 
coated with s i l i c a gel and the developer as a mixture of 
l i g h t petroleum : e ther (150 ml, 1 :1+ 10 drops methanol). 
The bands obtained were marked when exposed to iodine and 
then separated. 
Upper band on ex t rac t ion with ether followed by evapo-
r a t i o n of the solvent yielded 3-oxa-A-homo-7a-hydroxycholest-
4a-ene-4,6-dione (CXCIX) (0.16 g) as an o i l «C«. 
Analysis found : C, 75.42; H, 9.85 
^7^42^4 ^®<^ i^^ ®s : C, 75.34; H, 9.76% 
TT max 3425 (OH), 1725, 1670 (C=0), 1205, 1135 (C-0) cm"-*". 
d 6.77 (IH, s, C4a-H), 4.7 (2H, brm, C2-H2), 4.05 (IH, m, 
07-pH), 3.52 (IH, m, OH), 1.3, 0.84, 0.76» 0.62 (other 
methyl p ro tons ) . 
Middle band on ex t rac t ion with ether followed by evapo-
r a t i o n of the solvent yielded methyl 5a,6r<liketo-5-oxa-B-
homo-4-nor-3,4-secocholestan-3-oate (CCI), which was recrysta-
l l i z e d from l i g h t petroleum (0.45 g ) , m.p. 193°. 
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A n a l y s i s found : C, 7 2 . 3 8 ; H, 10 .05 
^ 2 7 ^ 4 4 ^ ^®^^i^®s : C, 7 2 . 3 2 ; H, 9.82%. 
[fi-O-CH^), 
1220, 1160 (C-0). 
-^ max 3400 (OH), 1730 (C-O-CH^ 1715 (C=0), 1595 (C=C), 
't s , C-d 6 .3 (IH, b r 8 , C7-H), 3 .55 (3H, -OCH3), 2 . 4 (2H, m, 
S ~ ^ 2 ^ ' 1.45, 1.15, 0 . 8 2 , 0 . 7 5 and 0 .62 ( o t h e r methyl 
p r o t o n s ) . 
MS : Mt 448 ( 3 , CgyH^^O^), 333 ( 2 ) , 228 ( 3 ) , 247 ( l O ) , 162 
( 3 4 ) , 161 ( 1 0 ) , 160 (100) , 149 ( 2 ) , 148 ( 2 ) , 147 ( 2 ) , 
146 ( 3 ) , 135 ( 8 ) , 133 ( 7 5 ) , 125 ( 7 ) , 123 ( 6 ) , 107 (15 ) , 
105 ( 1 0 ) , 95 ( 1 0 ) , 93 ( 1 2 ) , 92 ( 7 ) , 84 ( 5 ) , 81 ( 1 6 ) , 
80 ( 9 ) , 71 ( 8 ) , 69 ( 1 5 ) , 68 ( 9 ) , 54 ( 2 4 ) , 53 ( 2 8 ) , 43 
( 5 4 ) , 41 ( 3 2 ) . 
Lower band on e x t r a c t i o n wi th e t h e r fol lowed by evapo-
r a t i o n of t h e s o l v e n t provided 3 ,7 -d ioxa -A ,B-b i shomocho le s t -
4 a - e n e - 4 , 6 - d i o n e (CC) (0 .14 g) a s an o i l ' D ' . 
Ana lys i s found : C, 7 5 . 6 5 ; H, 9 .84 
^27^42^4 ^®^^i^®s : C, 75 .34 ; H, 9.76%. 
•\r max 1705-1725 (C=0), 1200, 1140 (C-O) cm"""'-. 
d 6 .68 (IH, b r s , C4a-H), 3 . 9 - 4 . 6 (AH, brm, C^-4i^ and 
C7a-H2), 1.23, 0 . 8 5 , 0 . 7 7 , 0 . 6 5 ( o t h e r methyl p r o t o n s ) . 
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BaeYer-Vllliqer oxidation of cholest-4~ene-"3,6-dlone (CXLVIII) 
with perbenzolc acid 3 molar and 90 hours r eac t ion time : 6-
K6tfO-7~oxa-B~homo-2.3-seco-2--hvdroxvcholest-4-en-3-oic acid 
(CCVIlJ a^ nd 3--keto-6.7-seco-7~hYdroxycholest-4~en-6-olc acid 
(CCVIII) : 
Cholest-4-ene-3,6-dione (CXLVIII) (1.5 g, 3.76 mmol) was 
t r ea ted with perbenzolc acid (3 mole equivalent for 90 hours) 
in usual manner. The reac t ion mixture a f te r work up as r e -
ported e a r l i e r provided a sol id res idue (1.47 g ) , which was 
subjected to the .thin layer chromatography on p la tes coated 
with s i l i c a gel and the developer as a mixture of l i gh t 
petroleum : e ther (150 ml, 1:1 + 10 drops methanol) . The 
bands obtained were marked when exposed t o iodine and then 
separated. 
Upper band on ex t rac t ion with e ther followed by evapo-
r a t i o n of the solvent afforded 6-keto-7-oxa-B-homo-2,3-seco-
2-hydroxycholest-4-en-3-oic acid (CCVIl) (0.45 g) as an o i l 
Analysis found : C, 72.45; H, 10.03 
^27^44^ ^®q"i^®s : C, 72.32; H, 9,Q2%, 
"\f max 2500-3500 (OH and COOH), 1720 (& lactone C=0), 1695 
(C=C-COOH), 1600 (C=C), 1230, 1170 (C-O) cm""'". 
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d 6.57 (IH, s, C4-H), 4 .9 -5 .7 (2H, brm, COOH and OH), 
4.08 (2H, m, C^-H^), 3.55 (2H, m, C7a-H2), 1.35, 1.1, 
0.85, 0.7 and 0,65 (other methyl p ro tons) . 
Lower band on ex t rac t ion with e ther followed by evapora-
t ion of the solvent yielded 3-keto-6,7-seco-7-hydroxycholest -
4_en-6-oic acid (CCVIII) (0.39 g) as an o i l ' F * . 
Analysis found : C, 75.23; H, 10.31 
C2yH^404 requ i res : C, 75.00; H, 10.18?^ 
-^ max 3400 (OH), 2600-32K> (COOH), 1700, 1670 (C=0), 1605 
(C=C), 1170-1210, 1130 (C-0) cm"-*-. 
d 7.05 (2H, brs , OH and COOH), 6.75 (IH, s, C4-H), 3.5(2H, 
m, C -^H ) , 1.32, 1.15, 0 .85 , 0.77 and 0.65 (other 
methyl p ro tons ) . 
Baever-Vi l l iaer oxidation of choles t -4-ene-3 .6-d ione (CXLVIII) 
with perbenzoic acid 4 molar and 90 hours r eac t ion time ; 6-
Keto-1.3-seco-2-nor-l-formyloxv-4-hvdroxv-7-oxa-B-homo-5a-
cholestan-3-oic acid (CCIX) and 6-keto-2.3-seco-4-hvdroxv-7-
oxa-B-homo-5a-cholestan-1.4-dicarboxvlic acid (CCX) : 
Cholest-4-ene-3,6-dione (CXLVIII) (1.5 g, 3.76 mmol) was 
t r ea ted with perbenzoic acid (4 mole equivalent for 90 hours) 
150 
in usual manner. The reaction mixture after work up, provided 
a solid residue (1.56 g), which was subjected to the thin layer 
chromatography on plates coated with silica gel and the develop-
per as a mixture of light petroleum : ether (150 ml, 1:1+10 
drops methanol). The bands obtained were marked when exposed 
to iodine and then separated. 
Upper band on extraction with ether and evaporation of 
the solvent afforded 6-keto--l, 3-seco-2-nor-l-f ormyloxy--4-
hydroxy-7-oxa-B-homo-5a-cholestan-3-oic acid (CCIX) (0.35 g) 
as an oil 'G*. 
Analysis found : C, 67.42; H, 9.02 
^7^44^7 ®^c[uires : C, 67.50; H, 9.16%. 
^i max 2500-3400 (COOH and OH), 1700-1725 (C=0), 1140-1200 
(C-0) cm"-'-. 
d 7.45 (IH, brs, OCHO), 5.77 (2H, brm, COOH and OH), 4.05 
(2H, dd, Cj^ -Hg, J = 14Hz, 8Hz), 3.55 (3H, m, C4-H and 
C7a-H2), 1.27, 1.07, 0.85, 0.75 and 0.65 (other methyl 
protons). 
Lower band on extraction with ether followed by evapo-
ration of the solvent provided 6-keto-2,3-seco-4-hydroxy-7-
oxa-B-homo-5a-cholestan-l,4-dicarboxylic acid (CCX) (0.56 g) 
as an oil 'H*. 
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Analysis found : C, 67.37; H, 9.03 
^27^44^7 requires : C, 67.5; H, 9.16^. 
•\r max 3450 (OH), 2600-3175 (COGH), 1700-1725 (C=0), 1260, 
1140 (C-0) cm"-'-. 
d 6.85 (IH, s, COOH), 6.2 (2H, brm, COOH, OH), 3.52 (3H, 
brm, C4-H, C7a-H2), 1.32, 1.15, 0.85, 0.76, 0.65 
(other methyl protons). 
Sltost-4-ene-3.6-dione (CXCVI) : 
p-Sitosterol (10 g, 24.15 mmol) was suspended in acetone 
(300 ml) in a three necked round bottom flask fitted with a 
stirrer and a dropping funnel. The suspension was stirred for 
30 minutes and then Jones' reagent (25 ml) was added dropwise 
from the dropping funnel in a course of 45 minutes. The tem-
perature of the reaction mixture was maintained at 0-5° by 
external cooling. After the addition was complete, stirring 
was continued for additional 30 minutes and then cold water 
(200 ml) added. The product was collected by filtration and 
washed several times with water and air dried. The crude 
product was crystallized from acetone to give the ketone 
(CXCVI) (2.2 g, 21.383^), m.p. 156° (reported^"^, m.p. 156°). 
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Baever-Villiqer oxidation of sitost-4-ene-3.6-diione (CXCVl) 
with perbenzoic acid 2.5 molar and 60 hours reaction time : 
5a.7aa-Oxido~6--oxa-B-homositostane-3.7~dione (CCXII), 6~keto-
3.4-secositostan--5B--formvl-3-oic acid (CCXIII), 7~oxa-B-homo-
36.5'-dihvdroxv-5g-sitostane-4.6--dione (CCXIV). methvl 3-keto-
6.7-secositost~4-en--7-oic-6-oate (CCXV) and 3t5-diketo--4^ •-
hvdroxv-5.6-secositostan-6-oic acid (CCXVI) : 
Sitost-4-ene-3,6-dione (CXCVI) (1.5 g, 3.52 mmol) was 
treated with perbenzoic acid (2.5 mole equivalent for 60 
hours) in usual manner. The reaction mixture after work up 
as reported earlier provided a solid residue (1.57 g), which 
was chromatographed over silica gel (30 g) (each fraction of 
about 25 ml was collected). Elution with light petroleum : 
ether (20:5) furnished unchanged ketone (CXCVI) (O.IO g), 
57 ,,- ,o 
m.p. , m.m.p. 156 . 
Further elution with light petroleum : ether (20:6) 
afforded 5a,7aa-oxido--6-oxa-B-homo-sitostane-3,7-dione 
(CCXII), which was recrystallized from light petroleum (0.17 g) 
m.p. 116 . 
Analysis found : C, 75.92; H, 9,98 
^29^46^4 ^ ®C|uires : C, 75.98; H, 10.04J^ . 
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C^ max 1795, 918 (< I ), 1725 (^ -lactone (C=0), 1190 
^ _ 0 — ^ 0 
(C-0) cm •^ . 
d 5.57 (IH, s, C7-PH), [2.95(lH, d, J=16H2), 2.3 (IH, d, 
J=16H2; gem coupling C4-H2], 1.52, 1.02, 0.83, 0.75, 
and 0.67 (other methyl protons). 
Continued elution with light petroleum : ether (20:7) 
yielded 6-keto-3,4-secositostan-5p-formyl-3-oic acid (CCXIII) 
which was recrystallized from petroleum ether (0,14 g), m.p. 
152°. 
Analysis found : C, 75.62; H, 10.38 
C^QH.QO^ requires : C, 75.65; H, 10.43%. 
yi max 2540-3150 (COOH), 1730, 1710 (C=0), 1540-1640, 1280, 
1170 (C-0) cm"-"-. 
d 8.95 (IH, d, CHO), 2.1 (4H, m, C2-H2 and C^-H2), 1.07 
0.81, 0.75 and 0.64 (other methyl protons). 
MS Mt 460 (2, C^gH^QO^), 459 (2), 445 (2), 444 (2), 430 (3), 
400 (3), 398 (11), 387 (30), 386 (lOO), 384 (5), 374(12), 
372 (48), 370 (5), 360 (3), 358 (I8), 344 (7), 275 (5), 
247 (9), 205 (6), 161 (6), 160 (8), 151 (14), 150 (20), 
148 (6), 139 (15), 138 (32), 137 (9), 135 (20), 133(10), 
129 (9), 125 (11), 124 (42), 123 (40), 122 (42), 120(9), 
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111 (11), 109 (23), 108 (22), 105 (ll), 96 (27), 95 (40), 
94 (26), 92 (22), 86 (30), 84 (20), 80 (42), 78 (20), 76 
(11), 71 (50), 69 (57), 68 (4), 67 (34), 58 (87), 56(99), 
53 (12), 43 (99), 42 (12), 41 (96). 
The mixture then obtained on further elution with ether 
was subjected to the thin layer chromatography on plates coated 
with silica gel and the developer as a mixture of light petro-
leum : ether (150 ml, 1:1 + 10 drops methanol). The bands 
obtained were marked when exposed to iodine and then 
separated. 
Upper band on extraction with ether followed by evapora-
tion of the solvent afforded 7-oxa-B-homo-3p,5-dihydroxy-5a-
sitostane-4,6-dione (CCXIV) (0.17 g) as an oil •I'. 
Analysis found : C, 72.95; H, 10.02 
^9^48*^5 ^®^"i^®s : C, 73.10; H, 10.08?^ . 
V max. 3400 (OH), 1728, 1705 (C=0), 1200 (C-O) cm"""-. 
d 5.1 (IH, brm, C3-aH), 3.87 (2H, m, C7a-H2), 3.57 (IH, 
brs, OH), 1.12, 0.8, 0.72 and 0.65 (other methyl protons). 
Middle band on extraction with ether followed by evapo-
ration of the solvent gave methyl 3-keto-6,7-secositost-4-en-
7-oic-6-oate (CCXV) (0.40 g) as an oil 'J'. 
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Analysis found : C, 73,71; H, 9.78 
^ 0 ^ 4 8 ^ ^®q"i^®s : 0, 72,71 i H, 9.833^  
I -vT max. 2550-3400 (COOH), 1725 (C-OCH3), 1700 (COOH), 
1635 (C=C), 1180-1200 (C-O) cm""^ . 
7.3 (IH, brs, COOH), 6.6 (IH, s, C4-H), 3.6(3H, s, 
0 
c-
and 0.65 (other methyl protons). 
C-OCH3), 2.4 (3H, m, C2--H2 and Cg-H), 1.5, 0.82, 0.75 
Lower band on extraction with ether followed by evapora-
tion of the solvent yielded 3,5-diketo-4-§-hydroxy-5,6-seco-
sitostan-6-oic acid (CCXVl) (0.13 g) as an oil *K*. 
Analysis found : C, 72.75; H, 9.95 
^^ 29^ 48^ 5 ^ ^qui^^s : C, 73.10; H, 10.08?^  
V max. 2500-3360 (COOH and OH), 1715, 1705 (C=0), 1200 (C-O) 
-1 
cm 
d 6.65 (IH, brs, C4-H), 5.77 (2H, brm, COOH and OH), 2.32 
(4H, m, Cg-H^ an 
methyl protons). 
d C^-H2), 1.2, 0.8, 0.73 and 0.62 (other 
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CHAPTER-THREE 
STEROIDAL OXAZOLIDINETHIONES 
Theoretical 
An important class of heterocyclic compounds containing 
at least one five membered ring having non-adjacent oxygen 
and nitrogen atoms joined by a thione group are called oxazoli-
dinethiones. These nitrogen and sulphur containing hetero-
1-5 
cycles are also shown to have useful biological activities 
Astwood et al. have isolated 5-vinyloxazolidine-2-thione (l) 
from turnip root, seeds of numerous brassicae including 
cabbage, turnip, rutabaga and rape, which showed antithyroid 
activity and its structure was confirmed by synthesis. 
^ 4 CH2=CH-CH - CHJ 
O NH3 
' ^ 2 
S 
(I) 
The synthes is of the na tu ra l ly occurring 5-vinyloxazoli-
d ine-2- th ione ( l ) from butadiene- l ,2-oxide ( I I ) was reported 
by E t t l i nge r^ in 1950, Treatment of the 1,2-oxide ( I I ) with 
ammonia and carbon d isu l f ide in alcoholic KOH, afforded 
5-vinyloxazol idine-2- thione ( l ) . 
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EtOH, KOH 
CH^=CH-CH-CH^ + NH^ + CS^ > ( I ) 
JL \ I Z. J ^ 
0 
( I I ) 
An aqueous s o l u t i o n of a - ( l ~ a m i n o e t h y l ) b e n z y l a l c o h o l 
(no rephedr ine )hyc i roch lo r ide ( I I I ) and potass ium hydroxide 
r e a c t wi th carbon d i s u l f i d e i n i c e cold d ioxane t o y i e l d 
4 - m e t h y l - 5 - p h e n y l o x a z o l i d i n e - 2 - t h i o n e (IV) . 
NH2HCI 
96^5 f"3 
KOH / \ 
CH3-CH-CH-OH + CS2 Dioxane > ^ NH 
^6^5 Y 
( I I I ) (IV) 
Reac t ion of p ropa rgy l a l c o h o l (V) and phenyl i s o t h i o -
cyna te (VI) was s t u d i e d by Shachat and Bagnel l , and r e p o r t e d 
t h e format ion of i somer ic p r o d u c t s , 4 -methylene-N-phenyloxa-
z o l i d i n e - 2 - t h i o n e (VII) and t h i o l a n e ( V I I I ) . 
^CH2 ZW^ 
HC=C-CH^OH + Ph-N=C=S > / \ + / \ 
(V) (VI) ^ V 
Ph 
(VII ) ( V I I I ) 
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Upjohn Co. prepared 5-aryloxymethyloxa2olidine-2-
thiones (XV-XX) by the reaction of l-aryloxy-3-aminopropan-2-ol 
(IX-XIV) and carbon disulfide in ethanolic potassium hydroxide. 
R-C^H^-O-CH^-CH-CH^-NH^ -H CS^ | ^ ^ ^ f ^ " > R-C^H^O-CH^y y 
OH O 
E 
(XV) H 
(XVI) CH3 
(XVII) CH^O 
(IX) 
(X) 
(XI) 
(XI I ) 
( X I I I ) 
(XIV) 
R 
H 
CH3 
CH3O 
CI 
^^3 
NO^ 
(XVIII) CI 
(XIX) CF 
(XX) NO, 
3 
Chanon e t a l . r e p o r t e d t h e p r e p a r a t i o n of o x a z o l i d i n e -
2 - t h i o n e s (XXIIa-e) by s t i r r i n g t h e aminoalcohols (XXIa-e) 
wi th carbon d i s u l f i d e i n anhydrous d ime thy l su lphox ide c o n t a i n -
i n g a smal l amount of KOH. 
R-3-C-OH 
R3-C-NH2 DMSO > i 
'2 
(XXIa-e) (XXIIa-e) 
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(XXIa-e) (XXIIa-e) 
R i R, R, R. 
a . 
b. 
c. 
d . 
e . 
H 
H 
H 
H 
CH^ 
H 
H 
H 
CH3 
CH„ 
H 
H 
^"3 
H 
H 
H 
CH 
CH 
H 
H 
The c y c l i c condensa t ion of l - (4 -aminophenoxy) -3 -amino-
p r o p a n - 2 - o l (XXIII) with carbon d i s u l f i d e in t h e p r e sence of 
KOH afforded 5 - (4 -aminophenoxymethy l )oxazo l id ine -2 - th ione ' 
(XXIV) •'•^. 
0-CH2~CH-CH2 
OH NH. cs. 
KOH 
0-CH, 
V 
(XXIII) (XX W ) 
13 Hirao e t a l . reported the formation of 5-phenyloxazo-
l id ine -2 - th ione (XXVII) by the condensation of t r i m e t h y l s i l y l 
methyl i sothiocyanate (XXV) with benzaldehyde (XXVI) in the 
presence of c a t a l y t i c amount of n - t e t r abu ty l ammonium f luor ide 
(n-Bu,NF). 
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(CH3)3SiCH2-N=C=S + Ph-C-H 
0 
II n-Bu.NF 
4 
(XXV) (XXVI) 
6 NH V 
(XXVII) 
S i m i l a r r e a c t i o n of b i s ( t r i m e t h y l s i l y l ) m e t h y l i s o t h i o -
cyana te (XXVIIl) wi th benzaldehyde (XXVI) in p r e sence of 
n-Bu.NF y i e l d e d 4 - t r i m e t h y l s i l y l - 5 - p h e n y l o x a z o l i d i n e - 2 - t h i o n e 
(XXIX) and s t y r y l i s o t h i o c y a n a t e (XXX), whi le t r i s ( t r i -
m e t h y l s i l y l ) m e t h y l i s o t h i o c y a n a t e (XXXI) gave ( t r i m e t h y l -
s i l y l ) s t y r y l i s o t h i o c y a n a t e (XXXIl) and 4 - b e n z y l - 5 - p h e n y l - 4 -
o x a z o l i n e - 2 - t h i o n e (XXXIII)•^^, 
0 
(Me3Si)2CH-N=C=S + Ph-C-H 
SiMe, 
n-Bu.NF 4 
(XXVIIl) (XXVI) 
) NH V 
(Me3Si)3C-N=C=S 
(XXXI) 
0 
II 
Ph-C-H 
(XXVI) 
n-Bu.NF 
1 - > 
(XXIX) 
+ 
Ph-CH=CH-N=i=S 
(XXX) 
Ph N=C=S 
\__y 
/ \ 
H SiMe3 
(XXXII) 
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Ph CHgPh 
O NH 
S 
(XXXIII) 
14 Mcfarland et a l . reported tha t the reac t ion of 
p-toluene sulfonyl isothiocyanate (XXXIV) with 2 -ch lo ro -
ethanol (XXXV) afforded (XXXVI) which was then converted 
to N-(p-toluene sul fonyl)oxazol id ine-2- thione (XXXVIl) in 
presence of pyr id ine . 
0 
II 
3 6 4 ,1 
0 
(XXXIV) 
CH^-Cl 
CH2-OH 
(XXXV) 
-> CH--C^H^-S-NHCS0CH_-CH^-C1 3 6 4 II 2 2 
(XXXVI) 
P y r i d i n e 
Y 
\ / 
y VcH. 
(XXXVII) 
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Reac t ion of n i c k e l d i t h i o c a r b a m a t e complex (XXXVIII) 
with H g ( l l ) or Ag( l ) ions a f forded N,4- -d imethyl -5-phenyl -
o x a z o l i d i n e - 2 - t h i o n e (XXXIX)-*-^. 
CH, CH, S S CH^ CH-3 
I 3 I 3 ^' \ / ^\ I ^ I ^ 
CH N Cj[ m^ >C - N CH 
I \^ / \ ' / I 
CH - OH S S OH-CH 
I I 
Ph Ph 
(XXXVIII) 
Ph CH-
H g ( I I ) / A g ( l ) 
• > 
0 N-CH 
(XXXIX) 
3 
I s o t h i o c y a n a t e s (VI ) , (XLIII ) and (XLIV) when t r e a t e d 
with n-Bu3SnO(CH2)2--X(XL-XLII), t he co r respond ing N - s u b s t i -
t u t e d i m i n o x a t h i o l a n e s (XLV-XLVII) and o x a z o l i d i n e - 2 - t h i o n e s 
(XLVIII-L) were formed"^^. 
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n-Bu3SnO(CH2)2-X + R-N=C=S 
CH^rCH^ I 2 v2 
O S " O 
N—R 
CH2-CH2 
N-R 
R 
(XL) 
(XLI) 
(XLII) 
CI 
Br 
I 
(VI) 
(XLIII) 
(XLIV) 
Ph (XLV) 
PhCH2 (XLVI) 
Me (XLV II) 
Ph 
PhCH2 
Me 
(XLVIII) 
(XLIX) 
(L) 
Ph 
PhCH, 
Me 
1 y 
Kutschy e t a l . s y n t h e s i z e d o x a z o l i d i n e - 2 - t h i o n e s ( L I l ) 
and (LIV) by the r e a c t i o n of 2 - m e t h y l - 3 - b u t y n - 2 - o l (Ll ) with 
i s o t h i o c y a n a t e s (VI) and ( L I I I ) , r e s p e c t i v e l y i n t h e presence 
of c a t a l y t i c amount of sodium hydr ide using N,N-d imethy l -
formamide (DMF) as t h e s o l v e n t . 
CH-, CH_ 
\ 
HC=C-C-OH + Ph-N=C=S 
/ 
NaH 
DMF 
(LI ) (VI) ( L I I ) 
CH, 
HC^-C-OH + B r - C ^ 4 -N=C=S 
I 
CH3 
NaH 
DMF 
H3G 
H3C-
V 
\ • 
. N — r^ Br 
(LI) ( L I I I ) (LIV) 
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Treatment of 16a,17a-epoxypregnenone e t h y l carboxy 
hydrazone (LV) wi th t h i o c y a n i c ac id afforded iminooxa th io lane 
(LVI)^^ . 
NNHCO„Et 
II ^ 
p-€H OH 
HSCN 
-> 
(LV) 
NNHCO_Et 
II ' 
C-CHgOH 
(LVI) 
S i m i l a r r e a c t i o n of (LVIIa~b) with t h i o c y a n i c ac id and 
e thylaminocarbamate afforded (LVII Ia -b ) 
NNHCO^Et 
L CHgOR 
0 NNHC02Et 
a. 
b . 
CO2 
(LVIIa-b) 
R 
H 
Ac 
Et 
(LVlIIa~b) 
fi 
a. H 
b . Ac 
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4(s)-Methyl carboxyoxa2olidine-2-thione (LXI) and 
4(R)-inethylcarboxyoxazolidine-2-thione (LXIl) were obtained 
when a suspension of L and D ser ine methyl e s te rhydro-
ch lor ides (LIX) and (LX) in te t rahydrofuran (THF) was added 
to t r ie thylamine at room temperature, followed by addit ion 
19 
of carbon d i su l f i de and heating the contents under reflux . 
R 1 
R1 
C--R2 + 
HO \ 
NH2HCI 
R1 
(LIX) H 
(LX) C02Me 
cs^ 
R? 
CO^Me 
H 
THF, Et^N 
/ 
(LXI) 
(LXII) 
/ n2 
s 
R1 
H 
COgMe 
R2 
C02Me 
H 
Bis(ethylcarboxy)hydrazone (LXIV) and 16a,17a-epoxy-
oxazolidinethione (LXV) were formed by the reaction of 
3p,21-dihydroxy--20,20-dimethoxy-16a, 17a-epoxypregn-5-en-
20-one (LXIII) with pyridine thiocyanate in the presence of 
ethylaminocarbamate, 
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(DCIII) (LXIV) 
CH2OH 
- NNHCOgEt 
S 
EtC02NH 
MeO—Y'-^  NH 
(LXV) 
21 S h a f i u l l a h e t a l . r e p o r t e d t h e fo rmat ion of s t e r o i d a l -
i s o t h i o c y a n a t e s (LXX-LXXIl) and 5 p - c h o l e s t a n o [ 5 , 6 a - d ] o x a z o l i -
d i n e - 2 * - t h i o n e s (LXXIII-LXXV) by t h e r e a c t i o n of 5 ,6a -epoxy-
5 a - c h o l e s t a n e (LXVI-DCVIII) with a l l y l i s o t h i o c y a n a t e (DCIX) 
i n t h e p resence of AICI2. 
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R R R 
(LXVI) OAc 
(LXVII) CI 
(DCVIII) H 
(LXX) OAc 
(LXXI) CI 
(LXXII) H 
(LXXIII) OAc 
(LXXIV) CI 
(LXXV) H 
S t u d i e s on t h e r e a c t i o n of m e t h y l e p o x y e s t e r s , methyl 
10,11-epoxy undecanoate (LXXVl) and methyl c i s - 9 , 1 0 - e p o x y -
oc t adecanoa te (LXXVII) with t h e t e t r a z o l e - 5 - t h i o n e s 
(LXXVIIla-b) in t h e presence of l i t h i u m bromide r e v e a l e d t h e 
fo rmat ion of cor responding spirocompounds (LXXIXa-b -
LXXXIa-b) 22 
R-'--CH-CH-R^ + 
\ / 
O 
N 
(LXXVI) 
R' 
H 
,3/' 
(CH2)QC02Me 
(LXXVII) MeCCHg)^ (CH2)7C02Me 
(LXXVIIIa) 
(LXXVIIIb) 
DMF. LiBr 
r e f l u x 
R3 
Ph 
P-F-C^H^ 
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R-'- - CH - CH - R^ 
/ \ 
S 0 
p ^ . 
P^F 
R 
Ph 
6 4 
Ph 
Ph 
6 4 
6 4 
R^ - N 
\ / 
R^ R^ 
(LXXIXa) H (CH2)gC02Me 
(DCXIXb) H (CH2)gC02Me 
(LXXXa) Me(CH2)7 (CH2)7C02Me 
(LXXXb) (CH2)7C02Me Me(CH2)7 
(LXXXIa) Me(CH2)7 (CH2)yC02Me 
( DCXXlb) (CH2)jCO^Me Me(CH2)7 
Methyl 10 ,11-epoxyundecanoate (LXXVI), when allowed t o 
r e a c t with an equimolar q u a n t i t y of p - f l uo ropheny l i s o t h i o -
cyana te in dimethylformamide (DMF) and in the p resence of 
c a t a l y t i c amount of l i t h i u m bromide under r e f l u x , af forded 
5 - (8 - r ae thy l ca rboxyoc ty l )oxazo l id ine - -2 - th ione (LXXXIl), 3 - p -
f l u o r o p h e n y l - 5 ~ ( 8 - m e t h y l c a r b o x y o c t y l ) o x a 2 o l i d i n e - 2 - t h i o n e 
(LXXXIII) and 2 - p - f l u o r o p h e n y l i m i n o - 5 - ( 8 - m e t h y l c a r b o x y o c t y l ) 
o x a t h i o l a n e (LXXXIV). A l l y l i s o t h i o c y a n a t e ( L X I X ) r e a c t e d 
s i m i l a r l y wi th (LXXVI) and y i e l d e d 2 - a l l y l i m i n o - 5 - ( 8 - m e t h y l -
c a r b o x y o c t y l ) o x a t h i o l a n e (LXXXV) and 3 - a l l y l - 5 - ( 8 - m e t h y l -
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c a r b o x y o c t y l ) o x a z o l i d i n e - 2 - t h i o n e (LXXXVI) along wi th t h e 
produc t (DCXXII)^^. 
CH„ - CH - R V 
(DCXVI) 
R-^ -NCS^DMF 
LiBr 
s/ s^ s/ 
CH^ - CH - R CH^ - CH - R CH^ - CH - R 
I 2 I 1 ^ 1 i l l 
NH 0 S O R-^-N^ 0 
s N-RI S 
(DCXXII) (LXXXIV,LXXXV) (DCXXIII,LXXXVl) 
(LXXVI), (LXXXI) R = (CH2)8C02Me 
(LXXXIV), (LXXXIII) R = (CH2)8C02Me; R"'" = P-F-C^H^ 
(LXXXV), (LXXXVI) R = (CH2)QC02Me; R"'" = CH2=CH~CH2-
Reac t ion of s t e r o i d a l epoxides (LXVI-LXVIIl) and 
(LXXXVII) with l ~ p h e n y l - l H - t e t r a z o l e - 5 - t h i o l (LXXXVIII) in 
dimethylformamide and in t h e p r e sence of l i t h i u m bromide 
af forded s p i r o - o x a t h i o l a n e p h e n y l d i h y d r o t e t r a z o l e s (LXXXIX-
XCII)24 . 
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CgHj_y 
SH 
Ph-N "NH 
\ _ / 
N N 
Li Br 
DMF 
-> 
(DCXXVIII) 
(DCVI) 
(LXVII) 
(DCVIII) 
(LXXXVII) 
OAc 
CI 
H 
OH 
Ph-N —V--' 
/ \ 
Nov /NH 
(DCXXIX) 
(xc) 
(XCI) 
(XCI I ) 
5 
R 
H 
OH 
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Discussion 
Epoxides being useful intermediates in organic syntheses 
afforded oxazolidinethiones, biologically active in a fev7 cases 
alongt/ith other products, when allowed to react with p-fluoro-
1-^ 
phenyl isothiocyanate i n dimethylformamide -^, Further i t i s 
21 
revealed that very l i t t l e of such s te ro ida l der iva t ives are 
reported in the l i t e r a t u r e , therefore , i t was considered worth-
v/hile to take up the synthesis of s t e ro ida l oxazolidinethiones 
from the eas i ly access ible subs t r a t e s . 
Tlae present work describes the reac t ions of 5)^-epoxy-5oC-
cholestane (IXVIII), 3B-acetoxy-5,6>Uepoxy-5o(-cholestane (LX7I) 
and 3p^.hydroxy-5,6o<-epoxy-5oC-cholestane (LXXCVII) with p-f luoro-
phenyl isothiocyanate i n dinethylfoiTnamide using l i th ium bromide 
as the ca t a ly s t under anhydrous conditions and the products 
obtained have been character ized on the bas i s of t h e i r elemental 
analysis and spec t ra l p rope r t i e s . 
CsHi? 
(LKVIII) 
HiyCg Ac 
(LXVI) 
184 
Reaction of '?.6c<,eT)oxy-'?oC~cbolestane (IJiYllI) with p-f1n,oronhenyl 
isothiocvanate ; Cholest-U-en~6-one fXGIII) and "^k-cholestann 
r^,6o(;'?'^^0~^«~CT)-fluorophenyl)oxa2;olldine-2'~thione fXCXV) : 
5,6o(-Epox7-5o^cholestane (LXVIII) was allowed to react ;/ith 
p-fluorophenyl isothiocyanate in diaethylfomamide and l i thium 
bromide as tlie c a t a ly s t under anhydrous conditions • ,^ F ina l work 
up and column chroEatograplyr of the resu l t ing nixture afforded, 
o 
two fractions as solids with m.p. 110 and 131 . 
^8^17 
(LXVIII) (XCIII) 
yn-{^F G \ 
S 
(XCIV) 
Characterization of the compound^ m.-p. 110 as cholest-^-en-6-one_ 
(XCXIX) : 
The compound, m.p. 110° analysed for 02^ 1^ 1.0. Absence of 
nitrogen, sulfur and fluorine excluded the possibility of the 
oxasolidinethione moioty. The compound v;as identified as cholest-
o 25 
li-.en-6-one (XCIII), m.p. and m.m.p. 110 
185 
C h a r a c t e r i z a t i o n of the compound, m.-p. 1^1 as 5k-cholestano~ 
f^,6jL.:^».^>n-l ' - ( p - f l u o r o p h e n 7 l ) o x a z o l i d i n e - 2 ' ~ t h i o n e (XCIV) : 
The compound, m.p. 131° v/as analysed f o r C-.rH(-QONSF, 
Presence of n i t r o g e n , s u l f u r and f l u o r i n e i n d i c a t e d the presence 
of oxazol id ine m o i e t j i n the product . 
(XCIV) 6a -
(XC^) 6P-
(XCVI) 6a-
(XCVII) 6P-
N^  
(XCVIII) 5a-
(XCIX) 5p-
(C) 5a-
(CI) 5p-
On the b a s i s of e lementa l ana ly s i s we may expect e igh t i s o -
meric s t r u c t u r e s (XCIV-CI) f o r the compound. The', i . r . spectrum of 
the compound shov/ed bands a t 1^70, I^IO, 1 -^8o and 1070 cm""". The 
band a t 1^70 cm i n d i c a t e d the presence of phenyl group and 
peal:s a t l^'^O and ^h80 cm are c h a r a c t e r i s t i c of oxa^o l id ine-
tliione ^ r ing , hence d i s c a r d i n g the p o s s i b i l i t y of (XCVI-XCYII) 
and (C-Cl ) . 
: 186 : 
The n . m . r . spectrum of the compound exh ib i t ed a m u l t i p l e t a t 
5" 6,*^ i n t e g r a t i n g f o r four p ro tons could be assigned to aromatic 
p r o t o n s . Another m u l t i p l e t a t (^3.3 i n t e g r a t i n g fo r one proton 
suppor t ing the at tachment of n i t r ogen t o tlie C6-carbon. Half band 
vfidth (7Hz) of t h i s p ro ton i n d i c a t e d t h a t the proton a t C-6 i s 
a x i a l and 6 - o r i e n t e d , which i s r a t i o n a l i z e d by consider ing the 
s t in ie tu re (XCIV) i n p re fe rence over o the r p o s s i b i l i t i e s . The 
angu la r and s ide chain methyl s i g n a l s v^ere obseinred a t 1 ,28, 0 . 9 3 , 
27 
0 .83 and 0.7 . 
The formation of (XCIV) from (LXVIII) under the cond i t ions 
can be shovm according t o (Scheme-1) -', v/hich a l s o supports the 
s t e reochemica l ass ignment . 
n u Scheme-1 
(XCIV) 
: 187 : 
The data can best be ra t ional ized by fornulat ing the con-
pound, m.p. 131° as 5'=^-cholestano(5,6o<.:5*,^'J-3'-(P~^l^o^oP^2nyl:) 
oxazol idine-2 ' - thione (XCVl), 
react ion of '^R-acetoxy-'? .6o;-epoxy..'?o^.-cholestane CLKYI) with D-
fluorophenyl isothiocyanate i 33-A2etoxy-';i<L~bromo--Sk-.cholestan-
6-Qne (Gil) J ^A-.acetoxy~'5^~Gholestanor^,6>Ct^'j^^O-a'-irainooxa-
thiolane (CIIl). ^^-acetoxy-'xi-cholestanor^^6di '^' ^^ F ' ) - ^ ' - (ivfluoro-
phenyl)oxazolidine-2 '- thione (GT^) and ?Pr-acetoxy-'?P,-cholestano 
Sp-Acetoxy-^f^t^e^oxy-^'CYiolestane (LXVI) was allovred to 
reac t v;ith p-fluorophenyl isothiocyanate in dinethylformaraide and 
lithiuEi bromide as the- ca ta lys t under anhydrous condit ions. Usual 
v;ork up of the reac t ion mixture and subsequent column chromato-
graphy over s i l i c a gel afforded three f r ac t ions , non-crys ta l l i -
zable o i l 'A' (along^/ith t races of s t a r t i ng epoxide as impurity)/ 
a solid compound m.p. 19^-^ and another o i l B. 
CgH^y 
e.->^ ^ 
' Br 
(LXVI) (CII) 
188 
•h 
(CIV) 
Characterization of oi l 'A' as '^p,-acetoxy-7/^-brono-'k-cholestan-
6-one (CII) : 
The o i l 'A' (along^.^'ith t r aces of s t a r t ing epoxide as iinpuritv) 
was analysed for C2Ql^r70^Br. Absence of nitrogen, sulfur and 
f luorine excluded the p o s s ib i l i t y of oxasolidinetliione moiety 
and posi t ive Bei ls te in t e s t supported the presence of bromine. 
In the i . r . spectrum, the bands a t 1732 and I712 cn"^ i nd i -
cated the presence of two carbonyl groups in the conpound. Other 
: 189 : 
absorption bands were observed at 12^0, 1032 (C-0) and 78O cn"'^  
(C-Br). 
The n.m.r. spectrua of the compound shoved a laultiplet at 
<^ l+,62 integrating for one proton, which v/as assigned to C3-ocH. 
Half band width (16HZ) of this proton indicated that the proton at 
C3 is axial, which in turn implies that A/B ring junction as trans. 
Another doublet integrating for one proton was observed at^^.18. 
This could be assigned to C7-proton as in structure (CXI), Tbe J" 
value 7H2 could be rationalized better if v;e consider it to be 
equatorial and e-oriented rendering broiaine as o<.-oriented. The 
acetate methyl protons appeared at 62,0 as a singlet and other 
methyl groups gave signals at 6o,7^. O.S, O.87 and 0.95. 
Ihe fornation of the bromo ketone (CXI) under the conditions 
can be explained by considering the epoxide (L^ CVI) giving 5oC-
bromo-6-oxo-derivative, which under reflux conditions suffers 
28 
bromine migration from C5 to C7 to affo2?d (CXI). 
The above spectral data led to the structure of oil 'A' as 
3R-acetoxy-';R-bromo-55<.-cholestan-6-one (CXI). 
Characterisation of the compound^ n.p. ^ch° as 3p-acetoxy-'^-
cholestanor^ j6o(.;^ '.^ ')-2'-.ir.inooxathiolane (CIII). : 
The compound, m.p. 19^° v/as analysed for C-,QH^ gO^ JIS. Presence 
: 190 : 
of n i t rogen and s u l f u r shov^ed t l ia t the reagen t had been incorpo-
r a t e d during the r e a c t i o n ^ f i n d s suppor t by A/lt a t m/z 503 . 
The compound d i sp layed bands i n i t s i . r . spectrum a t 3^75 
( M ) , 1730 (CH^-C-O), 1700, 1185 ( r i n g ) , 1255, 1020 cm""^  (C-0, 
a c e t a t e ) . 
AcO 
( G U I ) 5a-
(CVIj 5P-
AcO' AcO 
(CVII) 6 a - (CIX) 5a-
(CVIII) 6|3- (LXXIII) 5p-
(CX) 6a-
(CXI) 6p-
Out of the possible eight structures (CIII)^(LXXIII) and 
(GVI-GXI), the absence of bands in the i.r. region (1^ 8^0-15^ 0 
en ) discarded the possibility of the thione structures (LXXIII) 
and (GIX-CXI). The n.c.r. spectrum of the compound shov/ed a 
singlet at ^8TO integrating for one proton, which was ascribable 
to NH proton, A nultiplet at (5'5«1 for one proton v;as assigned 
to C3-E and its lialf band v^ idth (lfl/2 = 20H2) clearly indicated 
its nature being axial and A/B ring junction as trans as in 
: 191 : 
s t ruc ture (CI I I ) . Another broadened s i n g l e t a t <5'^.72 asc r i -
bable to C6-pK ( a x i a l ) , rendering the oxygen asoc-oriented 
( equa to r i a l ) . Structures (CYI-CVIU) were again discarded on 
the bas is of above f a c t s . 
The (Scheme-2) explains the formation of the compound 
(CIII) from (LXVI), which also supports the 5»6 o6-orientation 
of the oxathiolane r ing in s tructure ( G U I ) , 
IT r- Sche,me-2 
^1798 
AcO 
fg^-.b-Li 
: 192 : 
On the basis of the foregoing dicsuss ion the compound m.p. 
19^ can best be fornulated as 3^-acetoz7-5oc~cholestano{5,6o^ 
If»,50-2'- iminooxathiolane ( C I I I ) . 
Character izat ion of o;ll 'B ' as mixture of '^j<'-Sicetoxv^^oCr-cholesta,np 
^^ ,6x1^ ' fh '1--^.'-(T3~f;Luorophenyl)oxa2olidine-2 '-thione (CIV) and 
/^B~acetoxy~^p-cholestanor^,6o(:V«,t^n-^<-(D-fluorophenyl)oxa2olidine-
2«-thione (CY) : 
The o i l 'B ' was analysed for C^^Hc'20oNSF. Presence of nitrogen^ 
siilfur and f luorine shov/ed the p o s s i b i l i t y of oxazolidinethione 
moiety. 
In i . r , spectrum, the band a t 1625 cm" could be ascribed to 
the aromatic moiety. The band a t 17^5 cm combined with a band 
a t 12^ +0 v.ath a shoulder a t 12o5 cm could be rat ionalized by consi-
dering i t to be a mixture of A/B t rans and c i s isomers (CI7) and 
(C7) respec t ive ly . Other bands v;ere observed at 150O-I520 (ring)^ 
1020 (C-0, ace ta te ) and 835 cm (p-subs t i tu ted benzene). The 
n.m.r. spectrum shovred a mul t ip le t centered a t 6'6.95 integrat ing 
for four protons^ascribed to aromatic protons . Other n u l t i p l e t s 
a t c5'5.12 and 5.55 with W1/2 = 20Hz and 7H2 integrat ing for one 
proton each could be assigned to C3-o<-H ax ia l (CIV) and C3-ocE equa-
t o r i a l (CV). T\io mult iplets at ^3*5 (Vn/2 = 18Hz) and '+.12(vn/2= 
1^Hz) in t eg ra t ing for one proton each for C6-H supporting i t s 
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nature being axial and e -o r i en t ed as well as the attachment of 
nitrogen to C6-carbon in (CI?) and oxygen to C6-carbon in (CV). 
A sharp s ingle t a t 6^2.02 v/as due to acetate methyl protons. 
Other methyl s ignals were observed a t ($"0.65, 0.77, 0.85 and 1.01, 
The formation of (civ) and (C7) from (LXVI) can be explained 
on the basis of the mechanism suggested i n (Scheme-3). 
Scheme-"^ 
98Hl7 
.TV-- "^^ Li Br 
(LXVI) 
• Br 
Li 
AcO 
// " M ^ ^ O - L i t; 'Sto- _N - / V\ 
(CIV) 
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On tbe bas i s of the foregoing discussion, the o i l 'B ' can 
be characterized as the inseparable mixture of 3/8.-acetoxy- ^^c-
c hole s tano£5», 6oC: ^«,1+»3-3«-(p-f luorophenyl) oxazolidine-2«- thione 
(CIV) and 3p-acetoxy-5'^-cholestanor5,6oC:J+i,^i)_2'-(p-fiuorophenyl) 
oza2ol idine-2 ' - thione (CV), 
Reaction of ^p-hydroxy-^^^eoc-epoxy-^d^cholestane (UiXiJIl) with 
p-fluoroDhenyl isothlocyanate t •^p-H.ydroxy-?tiL-cholestanor^^6pi 
^ ' ,lf 0-2»-(N-p-fluorophenyPirainooxathiolane (CXII), ^^^hydroxy-
gfi-cholestanor^T^o(t^»,'^noxa2oliQine-2'-.thione (CKIII) and ^^•. 
hydroxy-^iaC-cholestanorT .6oCi ^«^If <7-^ '-(p-fluorot>henyl)oxazolidine-
2 ' - th ione (GXIV) : 
3p-Hydroxy-5',6oC-epoxy-5bc-cholestane (LXXXVII) was allo\sred 
to react v/ith p-fluorophenyl isothlocyanate i n dinethylforaamide 
and l i thium bromide as the ca t a ly s t under anhydrous condit ions. 
F ina l v;ork up in the usual manner and column chromatography of 
the resu l t ing miicture afforded tv/o f r ac t i ons , a solid compound, 
m.p. lSlf° and o i l «C'. 
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CgH^y 
(LXXXVII) 
(CXII) 
HN 
S 
(CXI I I ) 
+ 
v^  
^ 
(CXIV) 
o 
C h a t a c t e r i z a t i o n of the compound. m«p. 184 as GB-hydroxy-Sa-
cholestanor?,6fi i ? ' , ^ 0 ~ 2 ' - fN-D-f luorophenyDirdnooxath lo lane 
(CXII) : 
Hie conpound, la.p, 18^*^ was analysed f o r C^KHE-QOONSF , 
Presence of n i t rogen , s u l f u r and f l u o r i n e i nd i ca t ed t h a t the 
reagent had been inco rpo i^ t ed during the r e a c t i o n . 
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(CXII) 6 p -
(CXV) 6 a -
(CXVI) 5p -
(CXVII) 5a -
(CXVIII) 6^ - (CXIX) 5p-
(CXIV) 6a - (CXX) 5a-
On the b a s i s of e lementa l a n a l y s i s we may expect e igh t 
isomeric s t r u c t u r e s (CXII) , (CXIV) and (CX7-CXX) for the 
compound. The i . r . spectrum of the compound showed bands a t 
3275 (OH),(1507-1525), 1170 ( r i n g ) , 1020 (C-0) and 835 cm"-
( p - s u b s t i t u t e d benzene ) . A very s t rong band a t 1507-1525 cm" 
ind ica t ed the presence of phenyl group and iminooxathiolane 
r i n g ^ . The peak a t 835 cm" again supported the presence of 
2"^  p - s u b s t i t u t e d benzene moiety i n the compound -', hence d i sca rd ing 
the p o s s i b i l i t y of s t r u c t u r e s (CXIV) and (CXVIII-CXX). 
A m u l t i p l e t cen te red a t 6^6,9I+ i n t e g r a t i n g f o r four protons 
can be a sc r ibed t o aromatic p ro tons . The C3-proton appeared a s 
a m u l t i p l e t a t . <5'5.?2 and the half v/idth (W1/2 = 20Hz) of t h i s 
proton c l e a r l y i n d i c a t e d i t s nature being a x i a l render ing A/B 
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ring junction as trans. Another doublet at ^2.8? (J = ^Hz) 
integrating for one proton, supporting the attachment of 
sulfur to C^-carbon and indicated that the proton at 
C6 is equatorial and a-oriented as in (GXII). The above 
mentioned facts further discarded the possibility of structures 
(CXV-CXVII). The angular and side chain methyl groups gave 
signals at (fo.^?, 0.?^, O.83 and 1.02. 
The formation of compound (CXII) from (IXQCVII) can be 
explained according to Scheme-^ .^ 
Scheme-^ 
CgHj_7 
(LXXXVII) 
(CXII) 
: 198 : 
Therefore in accordance with the composition and spectral 
properties the compound, m.p, 184 can best be characterized 
as 3p-hydroxy-5a-cholestano[5,6p:5',4']-2*-(N-p-fluorophenyl) 
iminooxathiolane (CXII), 
Characterization of oil 'C* as mixture of 36~hvdroxv-5B-
cholestanor5.6gt4* .5* ]oxazolidine-2'--thione (CXIIl) and 
3g-hvdroxv-5a-cholestano[5,6a!5* .4* ]-3'--(D~f luorophenvl) 
oxazolidine-2*~thione (CXIV) : 
The oil in its i.r. spectrum displayed bands at 1612 
and 830 cm" indicated the presence of phenyl group. An-
other strong band at 1510-1540 and 1150-1225 cm""'" is chara-
cteristic of oxazolidinethione (ring). Other bands were 
observed at 3375 (OH and NH) and 1015 cm""^  (C-0). 
The n.m.r. spectrum of the oil showed a singlet at 
d 8.04 integrating for one proton can be assigned to NH 
proton and a multiplet centered at d 6.87 can be assigned to 
aromatic protons. The presence of both these signals in one 
compound is mechanically not permissible and therefore these 
can best be accounted for, if we consider it to be a mixture 
of two compounds (CXIII) and (CXIV). Other multiplets at 
d 4;77 arid 5.74 with Wl/2 =. 6.5Hz and 20Hz respectively, 
integrating for one proton each could be assigned to C3-aH 
( e q u a t o r i a l ) r ende r ing r ing j u n c t i o n A/B c i s and C3-aH ( a x i a l ) 
r i n g A / B t r a n s , t h e r e f o r e , s u g g e s t i n g o i l ' C as a mixture of 
(CXIII) and (CXIV). Two broadened s i n g l e t s a t d 4.12 and 3.26 
i n t e g r a t i n g for one proton each can be assigned t o C6-H (p, 
a x i a l ) in (CXIII) and (CXIV) r e s p e c t i v e l y . 
The format ion of (CXIII) from (LXXXVIl) can be expla ined on 
t h e b a s i s of t h e mechanism sugges ted in Scheme-5. 
Scheme-5 
^8^17 
(LXXXVIl) 
c=s 
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On the basis of the foregoing discussion, the oil 'C 
can be characterized as the inseparable mixture of 3p-hydroxy-
5p-cholestano[5,6a:4',5']oxazolidine-2*-thione (CXIII) and 
3p-hydroxy-5a-cholestano[5, 6a:5',4']-3'-(p-fluorophenyl)oxa-
zolidine-2«-thione (CXIV). 
Experimental 
3g-Chlorochole st-5-ene : 
Freshly puri f ied thionyl ch lor ide (75 ml) was added 
gradually to cho les te ro l (lOO g, 259.06 mmol) at room tem-
pera tu re . A vigorous react ion ensured with the evolution 
of gaseous products . When the r eac t ion blackened, the 
mixture was gently heated at a temperature of 50-60 C on a 
waterbath for 1 hour, and then poured in to cold water with 
constant s t i r r i n g . The yellow sol id thus obtained was 
f i l t e r e d under suct ion, washed thoroughly with cold water and 
a i r dr ied , Recrys ta l l i za t ion from acetone gave 3p-chloro-
choles t -5-ene (94 g, 89.7151^  ) , m.p. 95° (reported^^, m.p. 
96-97°) . 
Cholest-5-ene : 
3^-Chlorocholest-5-ene (lO g, 24.72 mmol) was dissolved 
in warm amyl alcohol (250 ml) and sodium metal (20 g) was 
added to the solut ion with constant s t i r r i n g over a period 
of 8 hours. The react ion mixture was warmed occassionally 
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when all the sodium metal was dissolved. The reaction mixture 
was poured into the water, acidified with hydrochloric acid 
and then allowed to stand overnight. A white crystalline 
solid thus obtained was filtered under suction and washed 
thoroughly with water and air dried. Recrystallization from 
acetone gave cholest-5-ene (7.5 g, 81,98?9), m.p, 94-95° 
(reported , m.p, 95 ). 
5.6a-EDOxy-5a-cholestane (LXVIII) : 
Cholest-5-ene (4 g, 10,8 mmol) in chloroform (lOO ml) 
was treated with a solution of perbenzoic acid (1.1 mole 
equivalent) in chloroform and kept at '--' O C for 20 hours. 
The mixture was then washed with cold sodium bicarbonate 
solution ib%), sodium thiosulphate solution ib%) and water. 
Evaporation of the solvent yielded an oil, which was recry-
stallized from acetone gave 5,6a-epoxy-5a-cholestane (LXVIII) 
(2,5 g, 59.92?^), m,p, 75° (reported^ """, m,p, 74-75° ). 
Reaction of 5.6a-epoxv-5tt-cholestane (LXVIII) with p-fluoro-
phenvlisothiocvanate : Cholest-4-en-6-one (XCIII) and 5a-
cholestanor5.6ai5*.4*1-3'-(p-fluorophenvl)oxazolidine-2'-
thione (XCIV) : 
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A solution of 5,6a-epoxy-5a-cholestane (LXVIIl) (2 g, 
5.18 mmol) in dimethylformamide (40 ml) was mixed with an 
equimolar quantity of p-fluorophenyl isothiocyanate and 
catalytic amount of lithium bromide at room temperature. 
The reaction mixture was then refluxed under anhydrous condi-
tions and the progress of the reaction was monitored by t.l.c. 
After completion of the reaction the mixture was poured in to 
water and extracted with ether. The ethereal extract was 
washed with water, sodium bicarbonate solution (5^), water 
and dried over anhydrous sodium sulphate. Evaporation of the 
solvent gave an oily residue which was chromatographed over a 
column of silica gel (50 g). Elution with light petroleum : 
ether (20;l) gave a solid which was recrystallized from 
methanol to afford cholest-4-en-6-one (XCIII) (0.54 g), m.p., 
25 ,,^o 
m.m.p. , 110 . 
Further elution with light petroleum : ether (4:1) 
afforded oxazolidinethione (XCV), which was recrystallized 
from methanol (0.75 g), m.p. 131°. 
Analysis found : C, 75.58; H, 9.24; N, 2.55 
C34H^0NSF requires : C, 75.69; H, 9.27; N, 2.59%-
iT max. 1570 (phenyl), 1510, 1480, 1070 (ring) cm -1 
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d 6.7 (4H, br, m, aromatic), 3.3 (IH, m, C6-^H), 1.28 
0.93, 0,83 and 0,7 (other methyl protons). 
36~Acetoxv-5.6a-epoxv~5a-cholestane (LXVl) : 
3p-Acetoxycholest-5-ene (4 g, 9.34 mmol) in chloroform 
(35 ml) was treated with a chloroform solution perbenzoic 
acid (l.l moleequivalent) and kept at 0°C for 20 hours, 
this mixture was then washed with cold sodium bicarbonate 
(5/>»), water, sodium thiosulphate solution and again with 
water and dried over anhydrous sodium sulphate. Evaporation 
of the solvent afforded a solid which was crystallized from 
acetone to give the epoxide (LXVI) (2.6 g, 62.66?^), m.p. 101 
(reported , m.p. 101 ). 
Reaction of 3B--acetoxy--5.6et-epoxv-5a--cholestane (IXVI) with 
D-fluorophenyl isothiocvanate ; 3B-Acetoxv-7a-bromo-5a-
cholestan-6-one (Cll). 3g-acetoxy-5a-cholestanor5. 6gi-4* .5* ]-
2*-iminooxathiolane (CIII). 3B-acetoxy-5a-cholestanor5.6g: 
5*.4'1-3*-(p-fluorophenvl)oxazolidine-2'-thione (CIV) and 
36-acetoxv-5B-cholestano[5.6a;4' .5* l--3'-(p-f luorophenvl)oxa--
zolidine-2^-thione (CV) : 
A solution of 3|3-acetoxy-5,6a-epoxy-5a-cholestane (LXVI) 
(1 g, 2.25 mmol) in dimethylformamide (20 ml) was mixed with 
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an equimolar quantity of p-fluorophenyl isothiocyanate and 
catalytic amount of lithium bromide at room temperature. The 
reaction mixture was refluxed under anhydrous conditions and 
the progress of the reaction was monitored by t.l.c. After 
completion of the reaction the mixture was poured in to water 
and extracted with ether. The ethereal extract was washed 
with water, sodium bicarbonate solution ib%), water and dried 
over anhydrous sodium sulphate. Evaporation of the solvent 
gave an oily residue (0.9 g) which was chromatographed over a 
column of silica gel (20 g). Elution with light petroleum : 
ether (20:3) yielded 3p-acetoxy-7a-bromo-5a-cholestan-6~one 
(CII) (0.125 g) as an oil (alongwith traces of starting 
epoxide as impurity). 
Analysis found : C, 66.54; H, 8.95 
C^^^jO^Bx requires : C, 66.66; H, 9.09%. 
-VT max. 1732, 1712 (C=0), 1240, 1032 (C-0), 780 (C~Br) cm""'-. 
a 4.62 (IH, m, C3-aH, Wl/2=16Hz), 4.18 (iH, d, C7-^H, 
J=7Hz), 2.0 (3H, s, O-C-CH3), 0.95, 0.87, 0.8, and 
0.75 (other methyl protons). 
Further elution with light petroleum : ether (20:6) 
yielded the compound (CIIl) which was recrystallized from 
methanol (0.245 g), m.p. 194°. 
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A n a l y s i s found : C, 7 1 . 5 3 ; H, 9 .60 ; N, 2 .74 
C^Q^^gO^nS r e q u i r e s : C, 7 1 . 5 7 ; H, 9 .74 ; N, 2.78?i. 
\f max. 3475 ( N H ) , 1730 (C=0), 1700, 1185 ( r i n g ) , 1255, 
1020 (C-0, a c e t a t e ) cm"*'-. 
d 8.0 (IH, s , NH), 5 . 1 (IH, m, C3-aH, Wl/2=20Hz), 4 .72 
(IH, b r , s, C6-aH), 1.07, 0 . 8 1 , 0 .74 , 0 . 6 ( o t h e r methyl 
p r o t o n s ) . 
Continued e l u t i o n with t h e same so lven t (20 :7 ) gave t h e 
mix tu re of i somer ic compounds (CIV) and (CV) (0 .26 g ) . 
A n a l y s i s found : C, 7 2 . 3 3 ; H, 8 .67 ; N, 2 .30 
^ 3 6 ^ 2 ^ 3 ^ ^ ^ r e q u i r e s : C, 72 .36 ; H, 8 . 7 1 ; N, 2.34?^. 
yf max. 1725 (C=0), 1625 ( a romat i c C=C), 1500-1520 ( r i n g ) , 
1240, 1205, 1020 (C-0 , a c e t a t e ) , 835 ( p - s u b s t i t u t e d 
benzene) cm 
d 6 .95 (4H, m, aromat ic p r o t o n s ) , 5 .55 (IH, m, C3-aH, 
Wl/2=7Hz), 5 .12 (IH, m, C3-aH, Wl/2 = 20Hz), 4 .12 (IH, 
m, C6-pH, Wl/2 = 19Hz), 3 . 5 (IH, m, C6-pH, Wl/2=18Hz), 
2 .02 (3H, s , O-C-CH3), ^'^^' ^ ' Q ^ ' ^•'^'7 ^"^ ^ ' ^ ^ 
( o t h e r methyl p r o t o n s ) . 
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36-Hvdroxv-5.6a-eDOXv-5a~cholestane (LXXXVIl) : 
Choles terol (5 g, 12.953 mmol) was dissolved in ch loro-
form (10 ml) and f reshly prepared perbenzoic acid solut ion 
(1 moleequivalent) was added to i t . The reac t ion mixture was 
kept a t rv* 0°C for 24 hours. The reac t ion mixture was washed 
successively with sodium bicarbonate (5%), water , sodium 
th iosu lpha te so lu t ion and again with water and dr ied over 
anhydrous sodium sulphate . Evaporation of the solvent gave 
an oi ly res idue which was c r y s t a l l i z e d from acetone to give 
3p-hydroxy-5,6a-epoxy-5a-cholestane (LXXXVIl) as needles 
(3 .5 g, 67.27%), m.p. 140° (reported'^^, m.p. 142°) . 
Reaction of 3B-hvdroxy-5.6a-epoxv-5a-cholestane (LXXXVIl) with 
D-fluorophenyl isothiocvanate : 30-Hvdroxv-5a-cholestanor5. 
6Bt5*.4«1-2*-(N-p-fluoroDhenvl)iminooxathiolane (CXII). 36-
hvdroxv-5B-cholestanor5.6at4*.5*1oxazolidine-2*-thione (CXIII) 
and 33-hydroxy-5a-cholesta|no(5.6at5* .4* )-3*-(p-f luoroohenyl) 
oxazo l id ine -2 ' - th ione (CXIV) : 
A so lu t ion of 3p-hydroxy-5,6a-epoxy-5a-cholestane 
(LXXXVIl ) (1 g, 2.487 mmol) in dimethylformamide (20 ml) was 
mixed with an equimolar quant i ty of p-fluorophenyl i s o t h i o -
cyanate and c a t a l y t i c amount of l i thium bromide at room tem-
pe ra tu re . The reac t ion mixture was refluxed under anhydrous 
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conditions and the progress of the reaction was monitored 
by t.l.c. After completion of the reaction, the mixture was 
poured in to water and extracted with ether. The ethereal 
extract was washed with water, sodium bicarbonate ib%)t water 
and dried over anhydrous sodium sulphate. Evaporation of the 
solvent gave an oily residue (0,8 g) which was chromatographed 
bver a column of silica gel (20 g). Elution with light 
petroleum : ether (10:2) yielded the iminooxathiolane (CXIl) 
as a solid which was recrystallized from methanol (0.23 g), 
m.p. 184 . 
Analysis found ; C, 73.40; H, 8.9; N, 2.35 
C^^H^O^NSF requires : C, 73.51; H, 9.00; N, 2.52?^ . 
^^  max. 3275 (OH), 1507-1525 (ring and aromatic C=C), 1170 
(ring), 1020 (C-O), 835 (p-substituted benzene) 
cm~ . 
d 6.94 (4H, m, aromatic protons), 5.52 (IH, m, C3-aH, 
Wl/2 = 20Hz), 2.87 (IH, d, C6-aH, J = 4Hz), 1.02, 0 .83 , 
0.75 and 0,55 (other methyl pro tons) . 
Further e lu t ion with l i g h t petroleum : e ther (10:3) 
afforded the mixture of compounds (CXIII) and (CXIV) (0.35 g ) . 
-^ max. 3375 (OH and NH), 1612 (aromatic C=C), 1510-1540 
1150-1225 ( r i ng ) , 1015 (C-O), 830 ( p - subs t i t u t ed 
benzene) cm"" . 
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8.04 (IH, s, NH), 6.87 (4H, m, aromatic protons), 5.74 
(IM, m, C3-aH, Wl/2=20Hz), 4.77 (IH, m, C3-aH, Wl/2= 
6.5Hz), 4.12 (IH, br, s, C6-pH), 3.26 (IH, br, s, C6-pH), 
0.97, 0.8b, 0.8, and 0.65 (other methyl protons). 
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